EP 



* 



t> & m 



09/890564 



Ofc8&, *fcJfcfTgUW|fl40, 41&) 
(PCT18^, PCT£[fiij43, 44] 



(O^mB^r FWAO-26 


^CD^^O^Tte, @Mi§©^WS:(PCT/I S A/2 2 0) 


PCT/J PO 0/0 8 8 1 4 


(0.^.^) 13. 12. 0 0 


(B.Z.m 14. 12. 9 9 





m&ffl&mmtftf&i>tcz<Dmmm&n&zmi&nmwm4i3k cpctis^) <Dm.&^^mmA^Hi~^ tl 



i . 



3. □ ^co^-^^^DL-c^a mnm&m) . 



4. $g^O£^fi 



5. 5?&tt 



□ ^mflW(c:^$ixTi^SJ:9(Ci--ffiJ6^T^fliJSfS47^ (P C 2(b)) (DMfel'tV 



6. KifoiFfcfcfclc^&SixSlglfi, 

□ WBiAttia£^£fcj&»ofc. 



ISPCT/ISA/2 10 C^l-^-^) (1 9 9 8^7^) 



* ♦ 



KUHMMK^CT/ J PO 0X0 8 8 1 4 









Int. CI' C08G5 9/6 2, 


CO 8G 5 9/4 0, 


C08L6 3/0 0, 


G02F1/1339 






(IPC) ) 






Int. CI 7 C08G5 9/6 2, 


C 0 8 G 5 9/4 0, 


CO 8 L 6 3/0 0- 


1 o, 


G02F1/1339 









WP I/L 



A 



A 



A 



JP, 07-109405, A (H#«ffi-fb¥»S:^tt) ,25. 
4£. 1995 (25. 04. 95) #ff If*cOfS[ffl, [0009] - 
[0010] (77 ^ y-&u 

JP, 11-246743, A (H#fb*£t*:S^tt) ,14.9 

. 1999 (14. 09. 99) *Mf»#(D»£ffl (7/^ — * 
b) 

JP, 11-326923, A (ttwS^tty ) , 2 6. 11 
J3. 1999 (26. 11. 9 9) «Fff»*©Bi, [0028] 

(77; y-fcu 

EP, 839820, A2 (Daimler-Benz Aktiengesellschaf t) , 



lf#co$5[gco&-E§- 



1-21 



2 1 



1-21 



1-21 



H^U<ttfiil^SiJ/jrS!ftS:5ftfiCi-Sfc«)tw§lffl-t"5 r Yj #tcfMco&£*it?£>oT, 



0 6. 0 3. 0 1 



B*m&&JT ( I S A/ J P) 
SfiE## 100-8915 



13.03.01 



4 j 



8 0 16 



miSS-^- 03-3581-1101 rtifiH 3 4 5 5 



i^PCT/ISA/2 10 m2^-i>) (1 9 9 8¥7^) 



m 



CT/J POO/0 8 8 1 4 



6. 5M. 1 9 9 8 (0 6. 0 5. 9 8) p U—J* & 
0-168428, A, #rpff *C0f£(S 



J P, 1 



«SPCT/ISA/2 10 (SU^-v^i^S) (1 9 9 8^7^) 



f 




PCT/J POO/088 14 



NT COOPERATION TREAW 09/890 5 (sh 

From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 



(PCT Rule 24.2(a)) 




To: 



FUJIMOTO, Eisuke 
Fujimoto Patent & Law Office 
Room 317 

Sanno Grand Building 3F 
14-2, Nagata-cho 2-chome 
Chiyoda-ku, Tokyo 100-0014 
JAPON 



Date of mailing (day/month/year) - ^^Z^J^ 
17 January 2001 (17.01.01) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
FWAO-26 


International application No. 
PCT/JP00/08814 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

MITSUI CHEMICALS, INC. (for all designated States except US) 
KITAMURA, Tadashi et a! (for US) 

International filing date 13 December 2000 (13.12.00) 

Priority date(s) claimed 14 December 1999 (14.12.99) 

16 June 2000 (16.06.00) 

Date ot receipt of the record copy 
by the International Bureau : 

List of designated Offices : 



03 January 2001 (03.01.01) 



EP lAT^E^H^Y^^D^ES^LFR^B^RJEJT^U^CNUP^SETR 
National :CN,KR,US,VN 



ATTENTION 



The applicant should carefuliy check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
| X| time limits for entry into the national phase 
J X| confirmation of precautionary designations 
| X| requirements regarding priority documents 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 

hinjHtaARASHI 
Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003776330 



ANNEX T 



m 



RM PCT/IB/301 




ational application No. 
PCT/J POO/088 14 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 



The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 19 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 

GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
be elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



This notification lists only specific designations made under Rule 4.9(a) in the request It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 1 5-month time limit. 



For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit is the filing date of the earliest application whose priority is claimed. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 



Form PCT/IB/301 (Annex) (July 1998) 



003776330 



INTERNATIONAL SEARCH REPORT 




ional application No. 
PCT/JP00/08814 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C08G59/62, C08G59/40, C08L63/00, G02F1/1339 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08G59/62, C08G59/40, C08L63/00-10, 
G02F1/1339 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 07-109405, A (Mitsui Toatsu Chemicals Inc.), 

25 April, 1995 (25.04.95), 

Claims; Par. Nos. [0009] to [0010] (Family: none) 

JP, 11-246743, A (Mitsui Chemicals, Ltd.), 
14 September, 1999 (14.09.99), 
Claims (Family: none) 

JP, 11-326923, A (Ricoh Company, Ltd.), 

26 November, 1999 (26.11.99), 

Claims; Par. No. [0028] (Family: none) 

EP, 839820, A2 (Daimler-Benz Aktiengesellschaf t) , 

06 May, 1998 (06.05.98), 

Claims 

& JP, 10-168428, A 
Claims 



1-21 



1-21 



1-21 



1-21* 



n Further documents are listed in the continuation of Box C Q See patent family annex. 



Special categories of cited documents: *T* 
"A" document defining the general stale of the art which is not 

considered m be of particular relevance 
"E? earlier donnrmnl put published on or after the international filing "X" 

"L" document which may throw doubts on priority claim{i) or which is 

cited to establish the publication date of another citation or other "Y* 
special reason (as specified) 
*Cy document referring to an oial disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later "A" 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
06 March, 2001 (06.03.01) 


Date of mailing of the international search report 
13 March, 2001 (13.03.01) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/2I0 (second sheet) (July 1992) 
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From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 
23 February 2001 (23.02.01) 



To: 



FUJIMOTO, Eisuke 
Fujimoto Patent & Law Office 
Room 317 

Sanno Grand Building 3F 
14-2, Nagata-cho 2-chome 
Chiyoda-ku, Tokyo 100-0014 
JAPON 




Applicant's or agent's file reference 
FWAO-26 



IMPORTANT NOTIFICATION 



International application No. 
PCT/JP00/08814 



International filing date (day/month/year) 
13 December 2000 (13.12.00) 



International publication date (day/month/year) 
Not yet published 



Priority date (day/month/year) 

14 December 1999 (14.12.99) 



Applicant 

MITSUI CHEMICALS, INC. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1 (a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk**) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

14 Dece 1999 (14.12.99) 
16 June 2000(16.06.00) 



Priority application No, 

11/353846 
2000/180661 



Country or regional Office 

or PCT receiving Office 

JP 
JP 



Date of receipt 

of priority document 

12Febr2001 (12.02.01) 
12Febr2001 (12.02.01) 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

Taieb Akremi ^ 
Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



003859917 



NT COOPERATION TREA 



01/44342 
'JPOO/08814 



From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
21 June 2001 (21.06.01) 



Applicant's or agent's file reference 
FWAO-26 



To: 



FUJIMOTO, Eisuke 
Fujimoto Patent & Law Office 
Room 317 

Sanno Grand Building 3F 
14-2, Nagata-cho 2-chome 
Chiyoda-ku, Tokyo 100-0014 
JAPON 




IMPORTANT NOTICE 



International application No. 


International filing date (day/month/year) 


Priority date (d ay/month/year) 


PCT/JP00708814 


13 December 2000 (13.12.00) 


14 December 1999 (14.12.99) 


Applicant 






MITSUI CHEMICALS, INC. et al 





1 . Notice is hereby given that the international Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CN,EP,VN 



The communication will be made to those Offices only upon their request Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
21 June 2001 (21.06.01) under No. WO 01/44342 

REMINDER REGARDING CHAPTER II (Article 31 (2) (a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/1B/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


J. Zahra 


121 1 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 
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2 3t^a-K&i;te(7)B&t§[-^t^rfi. &m&ft£ti& 



=s (54) Title: SEALING AGENT FOR LIQUID-CRYSTAL DISPLAY CELL, COMPOSITION FOR SEALING AGENT FOR LIQ- 

= UID-CRYSTAL DISPLAY CELL, AND LIQUID-CRYSTAL DISPLAY ELEMENT 

■ (57) Abstract: A sealing agent for liquid-crystal display elements which is one for liquid-crystal display cells and gives a cured 

== object having a water absorption of 2 wt% or lower; a composition for the sealing agent for liquid-crystal display cells, the com- 

= position comprising (1) an epoxy resin, (2) a hardener comprising a polyhydric phenol compound, a polyhydric phenolic resin, and 
esters of these, and (3) a curing accelerator comprising at least one member selected among alkylurea derivatives and phosphazene 

S5 compounds; and a liquid-crystal display element produced with the composition.The display element can retain long-term display 

= (quality) stability in a high-temperature high-humidity atmosphere. 
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/^m: (i) jL^^mmt <2) ^m^^j-Mt 
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25 ;WWffliHJ«*3ft*«<**6*iTfc»*SBB*»**. "Tfcto*. iS^T'tt. ttdffiffi 
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<Dmm.-%& \z ji^ttft**jft^;u">--Ji'ffliffliifufc*© tarn t> f$M2 nx ^ 5 . 

S©tl«-?r*0, KBXtt©jKft3iw-fe;Wffl>^-JWSCi8JM»* 
20 WJKDHw 

*mwmmn> itatvmnmx* xjj?*->#m, »«©wkw. tt£©«flHE 

U>y#J. JEfcie*lcjEUT/»j£©*»l. ^©K«WfcXtr*U;w#U'?:-« 
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5 (2) o oamoHftm&aii'*"*8 o , caaaiE*»2 0 0 g/m 2 • 2 4 

h r s«TT£3£££t#lfc£-r£±fB (1) E*©M»*j5^;WH>'--;W». 
(3) 5/-JWM0. lMMWc**U 1 K«R©«^t!. 14 5t, 1P$M 
»«**&«©**©£«*««**, jftttltt©tta©tt££ttt©2 5 0«BITT* 

*ctftw«frs±(e (l) xtt (2).e«©*aa5Hrjpffl5/-;wpi. 

10 (4) x^+i'iWsiMB^x/— ;Wk^«». ^7x/-;i«KftZ#E-tt&© 

t*«r»tr*±e (i) nm (3) ©^r^KE*©*****;^^-.^ 
as. 

15 a^6tt*8WtfiSiMftfflV»fcfc©-e**c:i:t«M»t-r*±E (4) IH«©ffi? 

(6) (i) x#+>«iit (2) *«7iy-;Mt6*, #tt:7x/-;nsfflg 
&r**tt5©x;*7 i ;wis»fr&*A/£^tt< tfe— a*6a:s«flawRac o) 

(7) (1) x#+S^»JB2 075M8 8. 9»fta5i (2) *tt7x>'-;Wb£ 

». #tt7xy-;u»«atf-tti6©x^7-;wfc*^sa^^< t*>— *5» 

5tt*«bfflll 0 7SS5 OHMEfttf (3) 7J^«IPft, 7*X7rf 
>{fc***» 6 S ^ < tfe 1*^6)4 **fl:(IBtao. .1 7iM2 omMMt 
25 £-£#UT&5±E (6) EWOWft^-fe^^-JWMfflajS*. 

( 8 ) mm t ifis ft ©#&* i *a» s i*Tf* 6 n* *»«©< * 1 
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0«S/m«TT?**it*W»ira±E (6) Xtt (7) E«<Z>ffiA^rir^ 
(9) ifij«»OWt#©«***«2K*XaT'T?*4Ci***«tr*±IE (6) 

xa: (7) aE«o*»«^^->--;wwfflfifi6*. 

5 (10) ffiSttoaftKOff* 1 0 0 u mSffiilT 5 8 0 'CSfiiS^ 2 0 0 g / 

m 2 • 2 4h r s£TFT?*5Z£*««£"rs±e (6) Xtt (7) SftOttA 

10 S££S«r«fcf 3-hB (6) Xtt (7) E«©«ftajR-fe;U5'-JWWfflaj**. 

(12)0 t:«TO<kflySl«flE*l*-6 . -tO-Jfctt^OTi^tt^A* 5 u m^T 

5fl*X-MrLT&*±E (6) X« (7) E«©«*«5rfe;t>— )V 

is (i3) attifltf. 7iy-j^^77^»i- 7x/-ji>77;u*;hjmb, 1- 

yY-)Vj^v^mm. -)-7Y-)i77)i*r)imm* mmt^^-y^j- 

mm£.;#7vz>mm> *ffi7x/-juMMfc #'jf^7x/-;k trn;w 

tt-/*7-^fls. xa^wtaHB^xy-jWMM*, x*7\>WM*u t'x;i/7 
25 x;-jk x7sx;MkfxjU7xy-ji/^a^, ixfJMb^ l J-fV7*n^ 
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«T"&3±te (6) xtz (7) %i&<Dm£k%™-tji>>--)immmi$.v>). 

m, 3-(o,p-v^PD7jin;i/)-l, 1 -->**3MI^SSt, 2, 4-[ex(l, 1 

a«n54»&< tt)i«Tr*»ci*4*afrs±E (6) x« (7) lettotta 

(1 5) 7*X7r-£>fl:-&*a*-«5C (l 2) T^£ft5^&<<hfcl«T-£5 

ctt»«fr*±iB (6) x»* (7) ia*©«jia{*-fe;u>/-;wi!ifflari&ft. 



(1 6) ±IE (6) Xtt (7) ffitt®ttj«4fcl OOKiaSIC^U. 

(17) ±BH (1) 75M (5) fiDl»rn*KE«©jK*aE3R-feJUffl->--JWW*ffl 

(is) ±ih (6) 75s (i6) ©t»rn*wcE««D**asir;u->-;wwfflia 

(19) TNM, STNM< Ea««tt»©Vv$*ttj&*fe;H^T 
fc3#ft»a«*-?©«iiK:RU ±12 (6) 75M (16) ©l»Tft*>K:ia*©« 
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<Dm-^>—)m^mzmm^rzit7 : ^7.^.>7.m^b. 5 07551 2 o"c©fi 

a£&. -?-©**««£ 8 0 75S2 0 O'ClriJBIjlllL, 1 75S7 Mm 

(2 0) TNjft*. STNttA. Mfltffift. ElMWil**©V>?*n#*fflV»T 
&*^*jS*^©«itKRU ±1E (6) 75S (16) ©V»ma>KIBft©« 

as^-tr wsm s # 7 * ss fctey 5 ^ y 9 »©«fi-fe;wii»R 

fiSWa^tit. tt«^fe-&LT«HJ6«. ^©ttS1K£ 8 0 nm 1 5 O'CTUft 
fflWJffilU 1 7557 m©«HTTiSKfcJ**fc:»£B£*li:fc*. 

(2 1) ±IE (19) Xtt (2 0) BS«©«a*35aR^©«i£D6iSclcJ;-3T»6 

20 *«*©»fti^;i'ffl^-;i«t»a.^**^fflS/"-JWPi-c*oT, (-n 

*f8H©*fi«jjHz;WBS'-JWirai, IfflB <-f> ©14«<h#tc, 
25 (D) ttftUI&irfeJl'Ai ->-;U#J©IP3>. 1 0 0 u m£ai§T& 8 0 "CM*** 2 

0 Og/ra 2 • 2 4h r s C t JitiOC fcj&tjff £ ^100 
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Bi&&=nwmnmx [M®7^Mif ( ym ) /100] 

(a) *fta*t;pffl>/-;wwo. ikmuc»u «cA i fltsvofiJdT. 1 
ff*L<tt (□) xti (a) a*6»tfn&i«£&tt2«©ttRa«Ei 

1. 7»i%m J:D#i:L<ttl. 3 Wcff* 

*fSii©*aaE**;^5'-;ww'c , tt, -tie w) tmz, (□) i o 

0 /t mJP#-<D«<t;J&£iia!T5 8 0 "C, 9 5 %*§#S,g|»KT, 2 4 RMtMSA 
i§i&»Tg£*l3 8 0*caa**«2 0 0 g/m 2 • 2 4 h r sKTT»5Ct*J 
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0 g/m 2 • 2 4 h r s &CF~C&&. 

*^^©^S^-fe;Uffl->-^JT«, ±12 (f) Xtt (-T) . (n) 

(a) «aat*-t;uffl->-jwwo. i«»^Kttb?i£fii »*$©*] 

Mfc*«W©SW*»"fe;!/ffl UMBLfc (-f) 7bS (A) 
15 ©&»£#(::, S6CTia© (-) 75S (h) *&»tfnfc^tt<£*>— t^Sfc 

(-) (Tg) ««8 5tK±Tf*5Ct. 

(tfO iJ— •=E^*r.*^7^-5<-!f— (TMA) ^e>**fcO e C71S8 CCWH 
20 Mffifttf 9X10 - 5 mm/mm/'CKT'eS5^ t. 
(^\) 2 O'C^aT'— «fllD*t7 OK±T?ftSJ*lt. 

(H) ■bmSfcttSfejfe&Jftafcl 0 0 75S1 5 0*C ©Ir^PMS^U x 1 0 s 
TbS. 1 x l 0 8 P a Offiii:»5 Z\ <h. 

;in£©#ttt::t?^TB¥L<ili^£. 

25 +J— tl)lTi-y^-*f— (Thermomechanical analyser: TMA) «fc"0 

jRaSttfetf^yUE^fi* (Tg) A* 8 5t;EU: , C**££j'5<HP*L<. 
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^<C$?*L<ttTg75U 0 OTbSl 8 Ot:tf)JSB-e£>&;i£T&£>. 
it- : E^*-*;U7^-7'f+) : - (TMA) *^5fcfefeO < C7iS8 Ot:cD 
5 8&I83BfiS8:# 9X1 O-'mm/mm/tOTtabnil ff&nsjKSa^Sl^fiD 

x l 0- 5 mm/mm/tm ftCjf 3: L<«5 x l 0- s mm/mm/t;*it 

S SK. lftfttytt9lttiN£ft> £#*6fc 100M150 , C©JWIB|lte*at 1 x l 
10 O s 7i3el x l 0 8 P a©«Hfc»S^t»4 b<. KRr *5M**jfl*l x l o 5 P 
aa±T$ntl ff^n-S^S^T^. #l;tfci6 07JM8 O'CODBfifcS^ 
4tlfc«ROy—;Hl!ltt**««"C#. £fc 1 X l 0 8 P aHTttS C 

f&fiB (-) 75M (h) WE©xjP*^»», ^B7xy-;Wb 

*.Tfl[l 5 £ i tC =fc 0 j§fi£-f -5 d t s . 
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Aft. ^0KB^tt©*^Jl'ffl^-^fflJ**tbT*KSn4»ttH:fc t J; 

ft#c«b4ttinj«**2j«xaT, fc6r*K8 oraaft*«2 o o g/m 

ISO. 6 5. 

mfrnmrnzmm'tz sot, 95 xfcatsasiwirF. 2 4i$n<z>7K£&a& 

lT«sn?>8 CCSSS*^ 0 0 g/m 2 • 2 4h r s EATT&S^tte— JI 

MlM3Mfcfcl*«T?*a. *6Cff*L<U8 Otlli^, 10 0 g/m 2 • 2 
4h r sETFTfcSIIt. L<te 5 0 g/m 2 • 24h r sBTFT?** 
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gBfCtt L,ft&j$tt)©flEft:flE 0 . 1 RM5©«£T! 1 4 5 tt 1 ftMfttt&ttfclB 

^WOSftaaiSrfeJU^— -»WMfflaj**"Ctt. JgtC^-©@ft#:©TMA (Term 
omechanical analyser) £ 9#J6<=>ft£:#5;?.fe;&fiS (Tg) #8 5*CEU:T 

o 7iS 18 0 t:©iSH-rab-5. 

(TMA) j&»S#J&&01S7S£8 0t;©»iSMAt9x l 0" 5 

y^B*€tt***ffT*#*UV». ±DJfJKB7x l 0- s mm/mm/U 
■St, 4#lC$fSb<«5 x l 0- s mm/mm/'C*?i|-e*'5. 

^ 6K, *5EW©*S»*fe^5'-;WMfflaj««Ttt, *ffift©Sia^;^ 1 0 

mg«5t:^T<MiHaa-a-T»&«afj6«j»»«r (dso ©sfflfci:-* 
afti5T«ioa5iR©*!i«j&ett«w«T?€r. 13 or*»trsctTtsan» 

^u^SS«lPS»^fe:iMbfc»©iSaj«W<ttt3&«ffT#5. 

omg*5t<^-e«a»«*-e:-c?tA*«*agJS!^w (dso ©js-gsjRif- 
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»JE*6*»*:1 0 0 715-1 5 O*C0)Hr]fc5MMW*l x 1 0 s 71£l x 1 0 8 P 
a ©ttH£&£ £ L < . ttg»KW&¥tf 1 X 1 0 5 P aBUn?*fttf» 

io &*i*ftft*jj*aiFpa«, «*tf6 0 75S8 oic©*ttiK:*e»snfcRo5'— ;mi . 

^E««ajt«fic»<«sn!rt-*. #tt^«x^+->iti!&©a?at^©»jt 

fc 6tf fc±E©«flsJa©«K£*©*Jt. JA©*Jt, «ft*#«lc5i< *. 

^^^«*siK5t*^©ajt^^^{c^b^^i:Jc3i<&#-r5« eu:© 
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s^y i^xioji!»«*aK:t>+«-a^?i«a:5/-;wBt Lxmm-tz 

o o op a • s&>T£Tz>z\t\z£Q, ^cmm^^^mmimmmmtzmm.<D 

5 0 0 P a • s©|gffl> Hl;fftL<(i2 0 75M1 0 0 P a • S'CKlttSI 

Rtf/Ottt-eoXyWIdEttStfO. 5 7551. 2=S»©$SB, $F£L<tiO. 
7 7551. 1£*©$SB, ®\zft-£L<\$0. 8 5 7551 a«©t6Btft*«K 
SMtW ft 1/ . 34^ T)l*)]/Wmm&WBtX$-7 * X y y if >{t-£?V>}fr 6 »in 
**ft<it>ia*»6«i:5«fl;flEJtJW*0. 1 7352 0R»%> frSKfiO. 1 
755 1 0 «i%OliTtW$tTft5X*+yfIiI^T^?. £ <h*Sfi£ V 

«Eft*^'feJW^--;WSIffllftf3&»4'Kl IRS 2 5 MtX-MrbTfeSfcoat 

mitt** *5t4^ti:«k-3T. sfliffiAoBs^ttciaaa**^*^ 
ns^«*^jw»jRH*fc srwciWH*©/*? >xt:«ns©*£ sr. mm 
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(1) I^yfi 2 07bM88. 9M»%. 

(2) #«B7x/-;wfr&ft. #«7xy-jniteRc;*n6oxxf-;Mb»36» 

flflWfcttSfWS. ) 1071M5 0ft»%» 

fM»&fc*«fl3ffi3EJS 0. 175M10SI*%, 
(4)0 tKTCftftritllim . -f-C-ifce^OSFi^tt^A* 5 u mUTX' 
10 U-THRSfiF- 17552 5HM% 

(1) X#*MMS 2.0 75M8 3. 8 MX, 

(2) *»7i/-;MWtSI 1 0 75M4 5Sf*% 

15 (3) 7 , ;W*;WB#»»#Rtf7*^77-K>ft;'&ft*»6attti*^ft:<t'bl 

«75>6&3®rt:{Eit3!l 0. 17555St»% 

(4) OTJ«T©«Cflafi«LflEe#-&. tO-^CDfiatfffiJiS wmJETFT 
* % ^Atfctf U 1 7S£ 1 5 Ml* 

(5) liflm%4Gtll 5 75S4 5Jt*% 

20 (6) ->7>*>y/'J>^SU 0. 175M5Sa:% 

$BHT-. j&KKjfcSTKC, <7) X#*>4lf»i«»U *O»j«*«1 5 075 
S2 2 0t©«ilC»5H|!*5'il3*LT^8Ht&iSSI. (8) 5 0T;£U:©tt 
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^aL3>hn-;WS, (10) iitth-X, (11) K'J>^ 
(l) x#*->WIB 

Xtf^MBfiLTtt. ffiKil l*H 1 «f'KX!R*^8ftKji¥^l. 7 
«SLh. i0»*L<t±i5H 6 (fKx#+->**M J l t ^l.. 9B6U:. tffcff 

x^v^Sf (l) tt, *©*#*fctttt«:a«!).S^*K*^x, 

<, <£<9#£L<tt5mS/mJWT, $ SC*f * K tt2BS/m«T. 
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T&SdtrtWSU*. to*^tt£SX£*<3 0 0 p pmftTT^ntf, #18 

5 <tt5 0ppmJWT, m^&&L<\*mk^*>*&&mmm~<:$>2>z.ttim 

*fc*^©x#*5/«fI&*2«eU^v»*»&K:tt. -t©»£**©iffllH£ 
't*<*>©***©«»©tMl£LT, MEWKfrSflfcirtttlU. 
x#*>*K ( 1 ) tt ( 1 - 1 ) as ( 2 51C) -TftfrOX^'XIfBt, ( 1 
10 -2) *fiTH»©X**>'»reiO«'&*-e**^t*^ff*LVJ. thT&m 

X#**#» (1) tbTtt, y;W^-3X-5/ 3 >^D"7h^77-f 
- (Kf. *i:GPCtW) (;:<}: Q&tt&nfc, #U^^-U>*JW«W» 
^Sd*7 0 0 O&TOfcOtfJTSK. 1 5 071S5 0 0 0©«H*««kO»*U 
15 <, 3 5 07)£3 5 0 0©tBH£$&'b©fttft'b#£Lb>. 

GPCCiS^'JXfl/ 7 0 0 0 KTT * ni*. ttft 
^tJI/^-^fflaj^OB^y-^ftaojlW^E^aEffl* lOOOPa- 

slu. sat, •#vx^\s>tmnm¥-t$ft=?mzi 5 o«±t-r*ctKj:o. 
x#*>4inii (1 )■©£#*«. *ft«*-fe;W5'-;WWffl»ric*«t'. 20711S 

8 8. 9Ii%"C*D, SfSL<«2 0 71M8 3. 8K»%T&£. 
'Sfc, Taa©X#*->*l& (1) Ttt. t)WB©Efrfc»fc?\fc3fi:. VJJIlfc:. 
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<**ttttx#*3/«ME> 

(BKlH^yy'JS/^x-^Wk^Iti) 

1--5* l J^->TJl/+l^> : &yT;U+;i/X— rA-^tXfcf^DJPfc: K'J>£cDE 

iSTWsnfci&iWR^y s/swx-t^wis***. »t6*7 , jp=i-ju9i£x 

:f * S'TJl^ l/>t; tjp^x-^MI t LIU X^ 1/ >^ 'J n -jhe y T 
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•?u\di<>?*) 7;M i ;kx~7 1 ;k y^p ek>if 3-;he7 7;u 
*;kx-^;k h'J7 p pei/>^'Jn-;^/7^+;t'X-T->'k -RVfuMV 

mmm.T)Vu-)mtvxit, mz.&n--7?;-)^ -rv^y-jk n- 

^i7^y-;k 2-x?\;i/'\*->jk7;i'=i-;k -j^u—)Vzfuny^zjT)i 
^;ux-^;k y.^a-;U7 p a/i>>'7;^;kx-7 : -jk ^u-tru >^tjwp 
x— r-Jk ^^^a-^^p/i^y 7;i/+;kxx^;k hu^D-jk/D/'s 
>y7;wjH7r;K yu-tu > v7JW*;i/xx^;i,*!Wf ^n*. 
(j&s^/ if U vvjkx— ^;wt:^3) 

mmm*Q7bm9 nm&T'mznzmimm&TJitiym&m-tzm 

Wk7 Jka -;i48t £ x tf i7DMK'J>t <=> ftfcflgSH^ y if u >- s> 

;kx-^;Wfc^^#Ptf<=>*l5. 

^*&7;ka-;Mli<bxt!i7 n;kt H U > t©Rjrrf»6nfc**Ul 

K^><Dm^<bti^WfM7)Vzi—)vmtLTi,t. 7xy— ;k *3Mk7xy- 
jk if^7i;-jk n-^Dtf;i/-7xy-;k < v^at:;w7xy— ;k n 

-^Jk7x/— Jk 'OvMk7Jka— Jk t-^f;i/7xy-Jk +yW- 

;k ^7 1 — ;wwmstfe>tt*. 

7;u+;kx7.T-jk>xei7 p;ut h u ^©EjBTW&ttfciMMeEy ^ u 
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<5. 

^ U 3 - Jk * U 7" □ hT k > =1 - JMSWDS 6>n* . 
fp-;^D/t>, xt!D^U=i-;k ^»J-feU>#***tf 
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(h'jX7i/ -asanas f 'J -> z?)Vx—7-Mt£ta) 
10 y*7x/-;k 4, 4' , 4" -^u^hjt. (2-^^7i;-;w , 

4, 4' - [ (2-kKD+->7iZJl/) k*7 [2, 3, 

T)17^/-M , 4, 4' , 4" -I^U^VHJ 7. 7x/-Jk 4, 4' - 
[ (2-hFD^->7xZjW *^U->] fc*7 [2-^^7iy-M , 4, 

4' - [ (2-tHn^>7i-JW x^i^>] fx [2-^f;i/7i;-;i'] . 

15 4, 4' - [ (4-hHO^->7xXJl/) y>3^>] h*7 [2-^7iy- 

;H , 4, 4' - [ (4-kFD^->7x-;W X^l/>] £7. [2-^^;U7 
x/-;V] , 4, 4' - [ (2-bh*P*->7xx;W h*7 [ 2 , 6 

-i?*9-)l'7x.S'-M . 4, 4' - [ (2-t HD + ->7.xXJW X^l/>] 
. £7 [2, 6-y^ff7x;-;H ,4, 4' - [ (4 - 1 HD*->7x^;W 

20 *?^>] £7 [2, 6-y^f^7x/-M . 4, 4' - [ (4-tHD* 
i/7i=JM X^U>] t*7 [2, e-^^f^iZ-JW . 4, 4' - [ (2 
-tKP+x7xrJW *^U->] £7 [3, 5-5?^^;U7x/-;H . 4, 
4' - [ (2-kHD*y7x^W X^U>] £7 [3, 5->7»7x; 
-JH . 4, 4' - [ (3-kHo+y7x-;P) £7 [2, 3, 6 

25 -HJ^f;P7x/-JH . 4, 4' - [ (4-tFD^/7x^W >] 
£7 [2, 3, 6- h'J*3MU7x/-;i/| , 4, 4' - [ (2-kHD+->7 
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jl~)V) *^>] t*X [2-i/t/U<\*i/)\,-5-*7-)l-7iLj— )V\ . 4, 

4' - [ (3-kKn+->7irjW *^>] k'7. [2 -s^d-m^u- 5 
-^f^7iy-;W . 4, 4' - [ (4-tHp*->7x— ;w *^u>] t* 
* [2-vi7P^+x;i/-5-^^;i/7xy-;u] ,4, 4' - [1 - [4- [1 

- (4 - 1 Ha*->7iz;W - 1 ;nf;W 7i7-;HfUf >] t* 

77z;-;H ,4, 4' - [ (3, 4-ytFD+->7iz;W *^l/>] t* 
X [2-^f^7x;-;H . 4, 4' - [ (3, 4-y*k>*aty7x=JW 
*3=-U->] [2, 6-^?;U7x/-;W . 4. 4' - [ (3, 4-5?t 
Kn*->7i=JW *^U->] t*X [2, 3, 6-h'J^f^7x/-;H , 4 

- [t'T. (3 da+^I/4 - k Kn*y - 6 - ^^1^7x^1/) ;H 

- 1 , 2 -iyM>$?-s!r— jvm^mi 

(/W KP4v>M#ffi^U->v;i/X-7%Wb£$W 
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*iB«si#flB^ y ^5?^x— f-;wk'&«<f *«anf ens. 
«&fi, x^i/>^T5>^(rf^a$nsa&fl*i^> J 75>txtf^p;i't hu 

15 t^>F< >&e>mc^<7>St##£xtf^n;Pk FU>i©JEJ6T» 

^Wt^JPATJ^t F£*>SBi#sn*/#7y*»Iht:Xfc:*n;i'k F'J > 
Ft*»68t»*nS7x>'-;U«R^*fctt^-7h-;i/«i:/'«7+5/^>«*«^ 

5 1 u>»'&T«'&LTja6«jett77;i'*;i'#iBtxi;^n;i/t FU>t©s*S"c 

25 <X#*5/fc2>X>a£flO 
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•5. 

(2) £fa7x/-;P8MfcJH 

£m7x.;-)vm<tm (2) t«, «ft?wi 1 0 «««©.«*£*«£ lt& 

ctD»*L<«0. 2nS/m£rFfc"*-*. ®{t#J (2) WKftttW 
Sfc©Ttt&Hrt«, ff$L<KJ IS K72 3 4fc»££*l5ai*fe&»S:jl«> 

fc«Ht&JO»*3ot:BLh, *g 6 *L<«7 5ica±, ±D»*b<«7 5t;«± 

1 8 0t*atT*St>O*jB*ttffl"r5. K«Ml^©#ffi7x,>-;WWId»*tt 

3 0 0 75M 1 0 0 0 0©3iB, $f£L/<«5 0 0 75S7 5 

* L^m^mmtt^t uxtt. i»ib©*k:, x^->^at©x#^>-s i 

at L*i7i y — ;wK<bffli©Stt7 x y — JHt^cBatROf/xji-toxx^usE 

t£S**0. 57SS1. 2H:ft©^B, »*L<«0. 77521. 1 
<&lZfhr%.L<\Z0. 8 57bmimm<DfflS-V$>2>. 0. 5S1K±1. 2 ^ft* 
M~V$>tll$. ft 6 ft S KftJSarfe 5/-; WWffl *If5g#; * & tt-t ©@fc#T& -5 ffi 
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RT£> (2-1 -a) 7}5 (2-12-a) Rl^/Xtt (2-1-b) 73/5 (2 

- 1 2-b) tttatsns. 

(2-1 -a) 7iy-;M#5y^»B 

5 (2 -2- a) 7xy-;w75;u*;n*» 

(2 -3- a) ^7 1 — ;M#7'^U* 

(2 -4 -a) ±y\ — )V77)V*r)V®m 

(2 -5- a) IBaMfc^aCtt^iZ-^/^^y^WK 

(2 -6- a) IB»fc-&tt£te^7h-^>'#9yi'»W 

io (2-7 -a) SrmizmMit&mm&yxyypffim 

(2-8-a) #i7i/-JHM 
(2 -9 -a) *Uf^7i/-;i' 
(2-1 0-a) t'rj|/7i;-;«I^ft 
(2-1 1-a) aHU-fV^D^-^xy-JU 

15 (2-12-a) #'j-fy^ > p^-;u7iy-;^»'&'f*: 

(2-1-b) lXf)Hb7iy-)M*77^f«i 

(2 -2-b) x^^;Wb7xy-;i/T5JU+;^fl& 
(2-3-b) -xxT-Mti-y] — 

(2-4-b) x.x<r)Wt7-7h—)\'T5)]'*-)\>9tK 
20 (2-5-b) X^^JWklSaift^WICtt^xy-^/^^s/^afJB 

( 2 - 6 - b ) 3LX^M\:im<t-£®&&J-7 b-^ytfyyZffim 

( 2 - 7 - b ) xx^M\:£rm. : %mm<t&®m&/ ^v?' 

(2-8-b) xx^;Ht#^7xy-;u#a^ 
(2-9-b) xx^;Wk^Uk*x;U7x/-;u 

25 (2-10-b) X^rJWtt'^^iy-J^i^ft 

(2-11-b) lXrJHk* l J'fV7'D^l'7i>'-;i' 
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(2-12-b) xx^MMfctf'M V7 p p^z;i-7iy-;i/*I^ 
&tt7x.S—)WMtm£. ITU MfB (2-1 -a) 715 (2-1 2- a) 
tf/Xtt (2-1-b) 75S (2-12-b) A»&»;»l5iJ>£< £t> lt£fc 
tt2«£U:, ffJKU (2-1-a) 715 (2-7-a) Rtf/X« (2-1 
-b) 715 (2-7-b) J&»S»*ns^&<£fcl«£fctt2«a±T?*5. 
<fc9#£L^#qffi:7x/-7l^t$J£LT«:. (2 - 1 - a) 71M (2-2-a) 
Rtf/Xtt (2-1-b) 715 (2-2-b) £t>-l«$fc 
tt2«BU:a**tf&*U #K:#*l/<tt (2-1-b) 715 (2-2-b) *>6 

(2-i-a) 7xy— ;M#5v*«HB£ (2-i-b) -tflDx^^Wby 

TEfc^sS (l) 




(D 



Pc5£gci7i5i ooj^n+yi^swj?!.^!^^,, [igcT? 

ft-3T^T66t>. »Digl/*M£ftptt 0 7551 0 0 <DfeH©g&T&-5. p = 

0 1 1 H 7 1 y -;n#ft$st . ) 

7i;-;P/3S72»^IS (2-1-a) ttt, jS+OA^jjcjlHB 

^TasifcKfWEan*. -77. x^y-jMt7xy— ;i/y#75/^»B (2-1 
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-b) <h«, (i) T^n^^oA'^TKmmT^rz^mmT^^ 

^-/TisJVmWVVctfQ 0/1 0 7150/1 0 0 ©ISfflT&S^Tft^ft-S). 
yx7-Jl/y^7<v^»)i§ (2-1 -a) 0»*Ll»ft#«tLTtt» 

mU7zz/— ;UacD»SUV»«tLTtt. 01J*.tf. 7i;-Jk i?kV— Jk 

*->ky— ;k mkd+zx *3MWW h*D*y >. ;ft^:3-;k u-v;k> 
Dt?;u^ji/-;k n-7*^7i;-jk t-y^7i>'-;K 2 -x^ju 

xx^;nt 7 xy-;ky #5 yi'StBg (2-1-b) ©A^jtbxtt, fitB 
7x7— )i;-#7y2ffim\zfa&-fz>7*;-)i&7km&<D 1 07151 0 

»E7aiy— ;Py#7y^»B (2-1 -a) Stf/Xttl»BlXfMb7iy 

(2-l-b) -C*5Ci*>)ff*LlJ. J:D#*U^*«7 
i/-;i4WtailTtt. 7x.S—JVJ#?y9ltim (2-1 -a) tlXfJP 
ft7x;- )VJt^y^mm{2 - 1 -b) £©2!£St*it-ei : 9 9 715 9 9 : 
1 »^H©feCD, tCJfSKIil 0 : 9 0 7159 9 : 1 fc£>T&£. 
(2-2-a) 7xy-;k777k^Htll&<i: <2-2-b) -?-<E>x7.5MHfc:7 

TfH{t#Se (2) 
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OA _ 



( R )m 2 



(R 3 )m 3 ( R2 )m 2 J 




q ( R3 )m 3 



(R")m 2 



(2) 



5 ^JSC^SWi^^XSrSU R^tfR^i^n^tll^CT&oTfcg&o 

T-«$n. •z>x.j—)\,T=>)v*)\,mm (2- 2 -a) ta. sc^wa 2 ^**^ 

10 ^■V&zmzftmzn&o — 3&. X*7JWfc7x./ — )VT5)V*r)Vm& (2-2 

-b) tti, ib^sc (2) T?asn*sc«*'©A a 36»**a( : p*fctt5jr#j)?75';u 

^/T^jva©^]*^ 0/1 071M0/1 0 0<D*iTf*s«n?ft«*ft5. 
7jcy— ;i/77;i'*;H*M (2-2-a) ©SSLt^jtLTte. 4#fcMfi-r 

20 X^5 l ;Wb7xy-;W7 7;l'*^»e (2-2-b) ©#$LV>«<fcL.Ttt, 

*;i'X**S«Rtf/XttKI6«E7->;MI:aEttLfc , b03ft«*tf6n*. 
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xf^7iy-Jk i/lfA7iy- ;k n-:/ntfjU-7n:y— ;k -fV^PbT 

;k7x/-;k n-7*^7x;-ji/, t-^7i/-fl/. 2-x^;^+ 
->jk7xy— ;k 7ir^7x/- j!/*^e>jitfnfci«^fctt2aet±*^tf 

8WB©*5"J l/>vi7P7< Ffc^ttKtt. 0tJ*J£. 1, 2-*->UU 
>^n7^f H. 1, 3-*v'JW->> J ^07-f K v 1, 4-+yUl/>-/i/D 
7-fb\ 2-*5r;p-l. 3-*->'J l^v^D^-f h\ 3-*3MI/-l, 4- 
*->'J k>v J ^7D7'f h\ 2, 3-+->'J kV^Dj'f h\ 
2, 4, B-hUy^-l, 3-*->U kv-^D7-f K. 2, 3-v^t^U 
-1. 4-*i' l Jl/>^D7'fH. 2, 3, 4-*S"J 
l/>^n7-fK. 2 -X3MU- l , 3 -*->U kv^D7-f h\ 2, 4-v> 
XtMP-1. 3-^y'JkVy'i'07'fK, 2, 4, 5 - h U X3MP- 1 , 3- 
*->U VlsWu^-i H. 2, 3-^X^;U-l. 4-4 : ->'Jkv^0 7'f K, 
2, 3, 5-h'JIf;P-l, 4-+->'J l^>vi7D7-f h*^7&*&5. 

p-^yl/>, a, a' -ylh+y-p-^ykv, a, a' — v h + - 
o — U->> a, a' -ylh+y-o-tyl/X a, a' — v^h+S' — 
m-+->U->. a, a' ->*Ih*->-ra-+ykv*s*t). ffSKtta, a' 

y^j-jir^Ji^mm (2-2 -a) RtX/xttHfH2xxT-;Ht;7xy-;u 

77;^;« (2-2-b) £T£££aWi:LtMffi^CDD. ( hOT'&&. ■*© 

/^Tfci«7i;- )vmmtvr, (2 -2 -a) t (2-2-b) 

MftttTl : 9 9 75S99 : 1 ©«HT*« t>0*^S L< , £ £ CrffS: L < « 
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1 0 : 9 07iM9 9 : 1 *>CDTr<&5„ 

(2 -3 -a) ±y h-)Uy^yi7mmtt<D (2-3-b) fWIXrJl' 

TEfl^a (3) 




(R 4 ) m 4 (R 5 ) m 5 L 



rrr 



(R 4 ) m < (R 5 ) m 5 J . 



(R 4 ) m < < R ^ m 5 



(3) 



^OjgLm&Sr«075Sl 0 0(DiefflCD^-C : 3&-S < , r = 0-e&&<>:£ 

T«sn, T-vh-iv/tf^vfrnm (2-3-a) s^©a 3 ^7K^ 

^SftC^^ns. — XXrJl^ftt7 I — Jpyjt?^2/^»» (2-3 
15 -b) fb^i£ (3) T^^tl^iC^WA^t^^Sfc^S^Tv^ 

tt/TZ'fr&wvto&s 0/1 07550/1 0 o©«[HT?»s«n?«ai*n 

• -5. 

:f-7h-;uy#7y*»ll& (2-3-a) tt. «rfc«*Srr*fe©T?f4ftV»*«. 
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10 



15 



20 



7 h-JP, *^)lj-y] — ;k y^fft7 I — ;k MJ^W7h-Jk ;* 

f-jvxnvi-y \ — ;k 1 — Jk yif jpt7 1 — ;k huif^t 
y\ — ;k ^?;pj;i?^t7l — ;k n--7u\Z)V7-7V-)V. y-n-7"a 
tf;k+7i — ;k -fv^ntfju^i — ;k s J4v?uid)\,?-7 h-;k ->*tF 

D^->^-^^ w>. h u t rp+->t7^ ix>^co i asfc«2 a^±*^tf^ 

X-X'rMkJ-y I — )V/tf=7?y>7mm (2-3-b) <D»5:L^0i|£:L 



^m<Dm^^)Viy-)inmMmx\-t. #§7i;- 



; i:LT (2 



-3- a) Stf/Xte (2-3-b) 

-?-(Z)&7!r>T*>. (2-3-a) : (2 - 3 - b) ©StfiJtT? 1 : 9 9 755 9 9 : 
lOl&BT&Sfe©/^*!?!;^. L<«: 9 0 : 1 07551 : 9 9 Tib 

(2-4-a) y-y] — )VTy)V^)Vmmt (2-4-b) tOIXfMt 

TBfb^SC (4) 





(R 6 ) m a < R > m' J 



(R^ m 6 < R > m 7 



(4) 
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R^i^trfttTjcjRjBFp. /\py>if, *g£s. mm®; 1 75s i o ©am, # 

SSSU R'fd^SRffi^J&SUtt^^WSftSL. r 6 . R 7 RtKR 8 «^-n-en 
Rlt;T*-3Tt>S£oTHTt>A^. m\ m 7 fttfm 8 tt**T«T. 1 715 3 <Dm 

T. ) 

1?*Sn. \—)lT?)V*)\,m% (2-4-a) ttt, SC«t»©A 4 3&«*3|8K 
fT*5»lCft«SftS. — 7j. b-J\sT5)l*)imm (2-4 

-b) tti. -fb^SC (4) T«^n5^;4'©A 4 ^7K^M^*fc«^#iK7>';u 

E^/T^UX©^^*^ 0/1 0 71SO/1 0 0 Oi6Hl?^Lfci»T^S 
tX-5. 

^-7 1 — )VT7)l*c)imm (2 — 4-a) ©»S L V^Jt LTtt, %f\zUmt 
XX^;Wt:^-7l — )VT^)^)Vmm (2-4-b) ©JfFSLWHiLTtt. 

-Jk *3Mk*-7i — ;k y7f;^7 I — ;k MJ *3 L )V±~7\ — ;k ;*3Mu 
x^;p^-7 l — ;k x^;k*-7 h— ;k •> , if;i't7 I — ;k hui^t7 h 

-Jk *3MU>>X3\)l/:h7 I — Jk n-7'Dtr;k^-7 v-n-^otf;!/ 
7-7] — Jk <V7"DW7HJk J>-rv7*oi£Jk*-:7 I Jk yhh*D+ 
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-4- a) Stf/Xtt (2-4-b) trsct**»*L^tt»0^tt?T?*S. 

5 (2-4-a) : ( 2 - 4 - b) (DRftJtT 1 : 9 9 75S 9 9 : 1 

©iEB<Z)fc©. U<«9 0 : 1 0 71S1 : 9 9 CDfc<£>T"&3. 

(2-5-a) I^{b-&#)^14-7i/-;i/y#7^^^Sit (2-5-b) ■* 

(D^x^Mtmmt^m^y x y -ji// -fcz>y ?mm 

Tffifk^iC (5) 



•fc3fcl&W8aitt*U *0igUIM£*tB075Ml 0 0 ©&ffl<Dgi£T&&o 



10 





(6) 



20 
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Hy-^ h 2 

-C^-^j-C— (7) 

T?a*n. im.\^hw&-y^/-)vj^v^mm (2 -5 -a) tit. 
©A^^^miFT^^n^^iicfta^n^. — ^©x^^Mtflistfl;^ 

*tt:7 x/-;P/ (2-5-b) itt, •ft^iC (5) T«S*15£* 

TlC^im^Tfe^feO-tra&O. 7kmW. z ?/Ti>')im<D : EJlit&9 0/1 O71M0/ 
1 0 0©«HT?»**n?ft«3nS. 

(5) «p©xa«5t (6) T?*$nam*fl:'&«wetty#5y^»»©»*b 

i/y- ;k ;wfd+;>, *3\>k>w Hn+; >. ^-x-^-Jk uv;i/->>, 
if;^i;-jK f/x^;kvx/-Jk n-7Dt?jk7xy-;k -ry^ne 
;k^xy-;k n-y^kvxy— ;k t-^;kvxy— Jk 2-x5 1 ;i/'\4 i 
v )iy x y -;k 7xx;k^ x y -j\,mfr saarnfc 1 asfcia 2 sj^±^ 
ens. cto»^b<ta^xy-;kScx/sfc«5'U-y-;i'Tab-5. 

y^n^>?yi>y7'Dt:;n-T;K iJ->^D^>^iyx>y.^;wx^;ux 
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*&. ^ (5) *©x#5C (7) T*snsi&awfc^««tt^si?7 5;^«fi&© 

5 7xy— JPSIi. &RKJEi;TflllE©^7h— ;UMfc©#fipTte. S^a-vfrU- 

Eigaift:'&««ctty#7y^»»K:rt«rra7xy-jHt*sai©i 0 7isi o 
*«w©ttft«5^;i'j'-;wS!lfflariE«Trtt. #tf7xy-jn»»tbr (2 

-5-a) fttf/Xtt <2-5-b) £T5£<taW£L^&©D"<hOT&-5. 
15 &*>T"b (2-5-a) : ( 2 - 5 - b) ©KfittT 1 : 9 9 75M9 9 : 1 ©36 
HT&5*)©, $^(CSf*b<fi9 0 : 1 : 9 9-?<&5t>©T&5„ 

(2-6-a) BBm-&^14±7h-;b/^5>v^«8&t (2-6-b) 

Tf2<fc#5£ (8) 

20 




(8) 
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»£SU R I0 S.^R 1 Hi-?-n-?-*n|pli;Ta&oTfcS^:-DT^Tt)S^„ m 10 
Tfc&t^. Z«THB^S (9) &-5^teTf2fl^5£ (10) lC^£n5J:3te 




Ha^^ H 2 
— C-Q^j-C— (10) 

-es^ti. mm<t&<fo&&-}-7 \ — frstf^vtmrn (2 -6- a) ta. se* 
h-;i//#^<.y^8fjii (2-6-b) tit. it^iz (8) -esssswcoA 6 ** 

^Ttet^fcCDT&D, 7j<^^/T>';l/SO : E;Ht^9 0/1 0 75M0/1 0 0 
5£ (8) +©Z^5£ (9) T^^n^B^b^#1^14^-7 b-AStf^vZffi 

£0. 0 m*XfitT*-T?«ffi|ljS*L*:>bOfc«af*na. 
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a (8) «t>©z*ns do) Tfw*n*iB«{i:^«SEtt^-7h-;py#5y^ 
»K©»suvijww<j*:«tLTtt. 01*. & 7 x i-?)vz^^vtkm&&?$\-z 

^JMb^R^/XttS/^ 0^+^>^X^X— x/UTf^asnSi'd? P^\+ 

#wti/Tit maaeaifl:*««t»iBjri*saErs7xy-;Mt*»*©i 075 

#ffi7x/-;U^IttLT (2-6-a) £ (2-6-b) S:ftSc©fiJ^T'# 
ffl"*"SlBai"Xr**fe©fe*58WK:fi**n. (2-6-a) : (2-6 

-b) ©SfSJtTl : 9 975M9 9 : 1 ©ttHT*S*>©**» £K, <kD»* 
L<te9 0 : 1 07551 : 9 9T-J&5feOT*5. 

(2-7 -a) *«a*«Hb^3Ett/#5y*»lfffc (2-7-b) -^©X 

&m%%im&mw&;K ? v vmm < 2 - 7 - a > t lt«. 5*1 

& 3 755 4 IR©»-&*»3MIS!Kft:**fl:-&*©?¥aETC 7xy-^Si:*M 
771^t KtftBfc««?SfflETtfPffl*-B-T»6*i. flMatt&£S»f««£7x>> 

*©x^5 t ;wb**»«i)i{k-&»S6tty#7y^*fK (2-7-b) t 

fi. 0S>Lfcf, BfttB (2-7-a) ©7x7— ;H4*»S©1 0 7551 0 0 
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£ ^mmmsuL tz mmmr wtsat v itm eras $ n-s . 

« A. tf . gfiRfS+cD 1 3 C - NMR «fc »3*«>fc?SfS«|«3lf«c/«aKiai'©KSlS 
»T»Sn**S»Eia*»J|S (fal) ^0. 4 71M0. 9 5 0ffl, $?£L< 
ttO. 775MO. 8lC*5t>CD. Rtf, gSSfitt'f© ,'H-NMRJ: 9$ti>fc3r 
#j»**»/liaK»*©*3l5»-e«Sn**Si«7K3l5»* (Hal) #0. 2 
7150. 8©S6ffl. #S;L<teO. 3 57550. 6 tCft<&4HAtf^tftT%&. 

*fli7i/— ;mrBiUT, (2-7-a) £ (2-7-b) SrffiSWfJ^T' 
0Ml*-3lMlT*at>©%>*$MIfcig*;*tt. fcjfcTfc (2-7-a) : (2- 
7-b) ©K*JtTl :9 97iS9 9: 1 ©$efflT&-5 fc©;W £ L < . £9$? 
iL<(19 0 : 1 0 71M1 : 9 9 CD-Cafes. 

(2-8-a) &m73L/-)imm&£ (2-8-to ^-©xxTMHt^Mffi? 

tfX7i/-M. fX7x;-fF, t*x^ x y-;i/S, t'X7i; 

hUX7iy-Wifttim 0tJAf£, 4, 4', 4" -^?Uf>h'J 

7.7xy-;k 4, 4', 4" -*^ | J5 S > hjx ('2->f^7iy-;w . 

4, 4' - [ (2-th'n + y7i^W ^^U->] IfX [2, 3, 6 - HJ ;* 
f^7x;-;H , 4, 4' , 4" -X5 L| jT r >h'J7>7xy— ;k 4, 4' - 
[ (2-hKD + ->7x=;W *^U>] [2-*^Jk7:cy— JH . 4, 

4' - [ (2-th'0+y7iZ;W X^U->] t*X [2-^^JU7iy-;H . 

4, 4' - [ (4-tl«D+'>7iz;w *5-is>~\ fx [2-^f;P7iy- 

, 4, 4' - [ (4-tHP+->7xZJH X^U>] t'X [2-^^;l/7 
x/-;H , 4, 4' - [ (2-t:HP*y7xZJW ^^U>] t:X [2, 6 
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-yjtfJl/7x;-JH . 4. 4' - [ (2-tKD*y7iz;W X^U>] 
t'7. [2, 6-y^f^7i;-JH . 4, 4' - [ (4 - t h' D=lr:>7xXJl<) 
^5"U>] fc*X [2, 6-^f^7iy-;W 4, 4' - [ (4-tKn + 
x7iZJW X^l/>] fc*X [2, 6-y7fJP7i/-;H , 4, 4' - [ (2 
-kFD*y7xZW ;*3^>] t'X [3, 5-y^^7x;-M « 4, 
4' - [ (2-hHD+y7xz;W X^k>] fx [3, 5 ->7f;i/7i / 
. 4, 4' - [ (3-fc Fn^->:7xX;|,) j*? 1 ^] fX [2, 3, 6 

- b , )X 1 ?)l'7x.S—M . 4, 4' - C (4-hHP+y7xr;W *^U->] 
fX [2, 3, 6-h'J^^7i/-W , 4. 4' - [ (2-tHn^->7 
jh-JU) ^^P>] fX [2-->^D'\+->Jl/-5-^5 i ;l''7xy-;H . 4, 
4' - [ (3-kKD+->7xZJW *=5-V>~\ fX [2-->i7P'\^->;u- 5 
-^f;P7x/-;W , 4, 4' - [ (4-tKP+->7x^W *?-ls>l f 
X [2->?D^->^-5-^7x/- JH ,4, 4' - [1- [4 - [1 

- (4-hFP^7x-;W - 1 -^^;i/x^;H 7x/-^i?Ut>] f 

X7x;-;H , 4, 4' - C (3, 4-^tHD+->7xZJW ^^U->] f 
X [2-^fJl/7x;-M , 4, 4' - [ (3, 4-ytl < D+->7x^) 
*^W>] fX [2, 6-:x;*^;U:7x/-;l/| . 4. 4' - [ (3,-4-S^t. 

Hn+->7xz;w *2-u>] fx [2. 3. 6- hu^^;U7xy-;n , 4 

- [fx (3 -v-i7P^=^->;u4-t h*D^>'-6-^5 L ;U7xx;i/) ^^jH 
-i,2 -^>-t*>v^— ;wsw*»*L<i£tf en-s. 

ttfc (2-8-a) iLT»$L<lt Tf2ffc#i£ (11) 
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OA 7 




tt**w?, 7->;u^->s, 0t*9c 1 7iS i o roam. 

— X^f JMt#fti7xy -;^l#:t LTH Mffi (2-8-a) fcrtffi 

■r*7xy-;Ht*»a©i 0 75si o o^vx^mmsas/^tmmrnr^ 

*fl7iy-MBtLT:. (2-8-a) £ (2-8 Ob) ^ffiSOf'J^T 
WrrsttaTasfcOMsSBEKftS-Sn. ft^Trfc (2-8-a) : (2- 
8-b) ©MttTl : 9 975M9 9 : 165(SlT»5fcOiJff$K, <£D£? 
SL<tt9 0 : 1 07551 : 9 9 <Db<DT'$>%. 
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(2- 9- a) *'Jf^7i;-M (2-9-b) ^<DX7.T-;Hk^'J t* 
#'J fc*x;U7x/-;l/ (2 -9- a) tLTlt p-h'^7i7- 

5 #*)z ; ?u>&mnM¥-i%ft?m~c3 o 075s 2 0 0 0 owfenwfcroawsL 

<» 5 0 07551 0 0 0 0\z$>Z>Vo&mfe&m'?Z>Z.ttf<S:K)fr3iLr,\ 

^-©xx^;Ht;#u h-^7i/-* (2-9-b) tu. (2 

-9- a) <D7x7-JH±7jcK»©l 07551 0 0^JI/%£^#J^&tf 
10 (2-10-a) \i-)l7 x 7 -Jl&m&Wt^CD (2-10-b) X7^;P 

t*^-7x/-JU*a-&# (2-10- a) <DS#:i$&0iJ<>:LTfcL 0<lx.fcf, 

p - t*x;i/7 x / —)V tRM^mfcttico t*x;^ / v— 1©2 7c*S-&fr£fc 

15 {C«fc-5^UX5 i V'>tfe#H*¥^^» _ e5 0 0 7552 0 0 0 0©»t)©^ 
$f*L<, 5 0 0 7551 0 0 0 0 

p - fx;U7 x y t &m&aiffifc1&<D fc'x;!^ yv-iLtH 
X^U>. 7^'JPXh'J7k ^JUT^'J u— K J l"-K 7 

^JI/T^'J l/- K 7*?MM ? U l"— K t H P+v-T^ "J I/— h^ijitf £ 

20 

^<£xxxJWfct*x;i,7xy-;hfca-&# (2-io-b) t^mtB (2-1 

0-a) (D7xy-;H47K®*©1 0 7551 0 0^;U%£^#j&&££i;£:fiS&IK 
(2-1 1-a) ^U'fV7'P^-;i'7iy-;l'i: (2-1 1-b) f0X^ 

25 T-;Mk* | J-rv7"D^xji/7xy-;u 

^ l J'f77 , D^-Jl'7i/-Jl' (2-1 1-a) (DMt&ftUmtL-aZ. 
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«, sl?U -p--f V7'a^x;u:7xy-;MPl;:ft3l£n. flrKfBttWSfcami 
GPCtdJ;l.#U^5 : -U>^S*^^l:T3 00 20000 
©IgfflOfcCDT^Jf^L^ 5 0 07551 0 0 0 0 T$>3!$!£il5t&ffl-f & ZL 

x^r^HbstfU-f yyD^7i/- ;u (2-i i-b) #J;t 

tf. (2-11 -a) 07iy-;Ht7j<iES<Z)l 071M1 0 Ot^XfcSJrSJfeft 
(2-1 2 -a) # U -f V /D^z^7x / (2-12-b) 

■ecoxx x; Wb# u -f v ■t'd ^ - ;i/ 7 x y —ji&m&fc 

V7d^;i/7xy-Ml^ (2-12-a) ©JWWdtLTtt. 
U - p — TV -7u^-)V7jl J -)V t^fi^pjflg^ftil© fc* xjut y T 

- to 2 7t^a-&^^fc« 3 TL^m^mx-R^n. GPccis^'jxfk 

^-tySSfS^S^Pfi-? 5 0 0 755 2 0 0 0 0 <DWSX$>^> £ L < , 5 

0 0 75S1 0 0 0 0T£5^a*«fcD$Fi;LV>. 
p — r v ^n^-ji^ x y #fi£ ^rifiaffio t*x;i«t yv- 1 tttt, 

Sfe, XX5^fb< V^n^X^xy-Jl^M^ft: (2-12-b) i«, 
(2-12-a) ©7x/-JHfcki?g<7>l 0 7551 0 O&UXtt&tiRZt/' 

-;WBW»&R*sn*ysi?5v*tt», 4, 4' -t*7xx;i/7xy-;i/^{cft 
«^nst*7xx;p-7xy-ji/^e,sia[$n^y#-5^i7^i^ 1, i-v 5 - 

4-t KP+>-7xX)l/7Jl/^-k>^H^a$tl?>7;^l/>#*&S:l#07xy 
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tt'PK:i5i&*9J££UC» WKWilW5t>CDTtt&V>a«, 1 07556 5J|*%© 

£&. *fiB7xy-;MefldWK:*#L, 1 0{gK«£>4 -Ot:73i£8 ccco^tK-c 
ftbffl Lfc»ffl**tt©-f 2 m S /mKTttS^I:. »jf3©#fili7 x 

tdST, ±$<D£5&7x/-JM4*®Si:7c(i^7 r-;WfcW** <BTr\ 

7 x /-;MfcM*3E& 7 I — ;H4*B*X ltj*k: 7i j -)V 

&<. K»LfcV»x^x;UOK**fc<k*x^7-;WbiW©«rf»CJ:0»^©ll«r> 
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>Sf. :7xXJHt&. ^xXJUBfS^n^-f H, 2 -7xx;i^Dfc?:fr>8^ 3 
-7irj^nt!t>t. o- MJJUfBt. m- h>j;W«. p-h»j;HF». 

■stir. ii*Jtcfflv ) T^«cxx^;wt&iifTS-&^»'&, mmnxx^Mtm 
*>©t*.b. ffcto*. afc*x;*T-;wb*n?tt. 7x/-;wt*» 

20 SKttLTtt*©*. Sf^ U < « 1 0*;i/X£Ui#x:a5\MfcSnfcx*7\>Mb 

x^x^wbs^aat*. 6 0*071^20 ot;o«H. a*u<»8 cczsai 
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8 OVCDmm. #CliL<ttl 0 0*073)51 6 0"C«3£BT&.5„ 

fb#I#?i£#-e<fc£i§-&. £fc£j&2&gi;:;l3^Ti£lt a5SU«©|gic^LS^ 

^f;|/^A75 H, N, N-^f;|/7th75K, N-pt^;|/- 2 - fcf D U 

K>, n, N-^fji/-2--fs^/u^>, s?x^;i/7>;^^->K, tju 

*5>l£(D#:?*n h>&MtjgiI^ y7iZ;H-f;k f h7tKP77>. 

^ux— ^;1/^©x-t-;^. T-feh>. ^^jux^uy h>, 

XXx;Hb^JStt, ^)E. iQJE hfU-ZfW , Mffi»^-rtlTt)J;<. 

ttztt. 7xy-;n47KifStc^bTxx^;wfr-5^^es(Dft<D^* 
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ti*j^>iy\7-f Hot fflitt, SBttxx^Mttnrte. 7xy— ;Hfck 

* 5 £ L- < it 3 ffif^KOlfiHTfflViTXX^Wfc-rtlti 

BMK**©«£K:ipi;n««kv>. 

BMtj«*«s-rntf. sot a». u>», #uu>**©ih»si. p-h;p 
x>_x;ms>k. x?>x)\s-fc>m* x^>x;i/5f;>^. ^^^x;u*>^ 

5?x^;^;u*>R*©**^;nix>BMi, h U 7;M-n**>>uMs>BH;:tt 

■t©ttfflatt.jafKOX*C»LTie!ll»©»^*»0. 0 0 0 0 175£5Sf*%> 
#£L<teO. 0 0 0 175M1»S%, iOSf*L<«0. OOlTiSO. IS 
*%CDffiH, <*>3*tMMHK©«£a*l75Ml 0 0Si%. £?£L.<tel071 
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S5 0»a%©i6H. ^e>m<Dm&teO. 0l7iSl0K»%, £?SL<teO. 
17}g5K*%©^IST'&5. £©*lll*Ti*5£E£a«a*ftTU Si*W 

5 BU. 3flBROXX7 L JPfl:»JCO(r»T-t©S*S*R9iUT#fc3&«, urn©* 

10 ntfctvi. 

*Sb<tt5 0^X75351 0 O^USK, «fc DJF * L< « 9 0 ^51675 
Ml 0 0 ; E^%©KIT$'5. 

^s*^^v--;^JiifiS;^4 , o^ffi73:y-ji/jii{b?fiJ (2) ©£**«$ 

aaatsrfe;^^— ;wH+©#<iS7xy— jweflaw (2) ©£#*&&«>&£' 

*»w©«Eft3ijS't7i^£>-7i/afflaris«ii"ett. ^my^y-)vmm (2) t 
LT*«w©B«*#sa:o>iein?, jus. ^»©«aEttx#+5/Wbay*#ffl 

25 »ffittX#*->«fl:SiJ£LTtt, 5 0"CK±©aH»TXJl«*>/«f»tHEH6tjfc 
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^$*~>®m7?? HfcfcStf £■*©«*#:. UT5>{fc^-xtf*>«7 

v H , 5 s * >n»5> kK5 'J H . H >-Sf 5?kH5 3? K «©lftXft 4 75M 2 
2 ©IHn»l6fc1W&jfe Sfc*=SaSB*5> kH7y K81. -f 7 7 *;WR5? kl*5 ->* 

**»OS?h K7y Ha^t^Wfeti*. 
*S*ifc^kK7>'H ft^**««k D if * U > . 

^ttx^+'Wt^ttt. -f 5^'/-;wb^*t. #-S*lx*+Mt-&!feoKa 

ffiX7j?^->^^4 3 ©x*^->S*f'f 5^r/-;wt^*©^f©Jt** (0. 8 : 
1) 75S (2. 2:1) ©$gBT&5 7 0 1 5 0 *C©*Cfofta«£jK-r«fl: 
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10 #0 

75>{t^fc5MV5'7^-Mb£*'4:©7i^ HfrtbTtt. gElC&SDCD 

mi i ns%i 2 m.7 s >ft&m t s>-r v -> 7 ±- h 1 1 s -&t# 6 7 ^ 

#©^43f## tLTt±. 0!l7L«, N, N -S?7;P*;P7 5 7 7^*^73 
15 a«75>t. S^-fVi'7^--hfc*llP»RiSS-&T!4*7^h#*««*lH* 
-5. K7^ h#T?ttftjS6 0TC»±, *0 3f 75 7S^Of»*K 

25 T*>Jm. 
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(3) mtfemm 

1 -iSX^Jimm. 3-(o, p-yi7D07xz:^)- 1, l--J^J-)VWLM. V 

7*n>#te£WT57;P4^S§!iMg#:T&-3 3. 5-5? (1, l-i?*3\rt/ 
V]s7) -5-*3^-2->'^D'\=Hr>- 1 -:t>, J )VH^)V-ry^Vi^ 

*f#{c$f£LHfc<D<!;LT. 3-(p-jnn7i=A)-l. 1 -S^^JPR*. 
2, 4-[fcf*(l. 1 -5>*^Jl«jR)] h;iOC>Stf/Xtt2, 6-tt*^(l, 

7*7.77if>-fk^ii;tLT«, TsB^iC (12) T?3ESns-t>ot:ft«*n 
5„ 
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±E{b^S (12) TS3ft£R a 7?;SR f ©ftftM0!)a:Ui, tK*^. 

n-^DtM. -f7:/nhf;ua, n-^;US, sec-:/ 
5 tert-^JH, 1 -^>5S>1/*, 2-^>^;PS. 3-^>3MI/ 

2-^^;i/-l-^JV*, ■I'V^^^S, tert-^>f;H, 3- 

2 tt^>?-)vm> n-^->^s. 4-^^-2-^ 

l-^-^^S. 2-:*^;wt 2-x^;i/-i— 'v*-^*, ^ 
10 **&tt5 i >'^»SfoKHfJtiKtoK**. 7x-M. WH'Jl'*. 

1 -7x-;ux5 L ;i'**fc«2-'7i-;ux5 1 ;i'S^<D#^#^^t;*^*S:^ 

P tf;i/S, n - ^Sifcli->i' d i'MCiia^ilc 1 7iM6 omttiM 

^^X^r-lfMb-o^ttx G.N.Koian et al. Journal of General Chemist 
ry of The USSR, 55, 1453(1985) {Cli5^c?tlTV^i>ct5t'>^"^>'H^tU >lc 
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N /CH3\ 

o-p-{ N=P-N I 0 3 > 

^N N CH 3 



2 0KM%©i£H^W£l±5;i£MFFST&£. 0. 1 K*%^Ji-C$.n^ 
^t9J (2) (D®ftfitt^Jipl^{bi^ti-^?l^wr^t^tll**. 2 0 

i^jte, 3-(p-^po7jl-;1/)- i, i-v 5 ^^;^*. 2, 4-[f^.(i, 

1 -S^^JWR*)] h;i-X>, 2, e-th'Xd.l-y^M^lhJUXOl 

a, pffB^s; (12) x*7Fznfcy*x7T -extern* zm&ntc 

^ffi^5 0ppmaT, $?£L<tt3 0 ppm&T. iWSKttl5p 
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a-ftOSiftSU (3) il/TH *fEM©^*wir^— JWBffl»J**©^ffl* 

10 JV75y^f;i'7x;-JHi, l. S-vT-tfHv^a (5. 4, 0) ^>-r 
-fc>-7tffl8k 1. 8 -^T-tft'^^D (5, 4, 0) •»5 f "fe>-7fflK. 1, 
5-5>7-»ftf>'#a (4, 3, 0) -/*>-5ifSH, 6 - z?77)l7S. J - 1 . 
8-5>7tffcf5'*D (5, 4, 0) -^>ft>- 7ffigf A^ItlJlfc li* 

.fctt2«&.bwittf&*is. 
15 H , s$^/-;wfr&«) 

/ I^JU- 2 4 - >WK 5 iS'l/— ;Wrrft*T?*3. 

( h u x >> * 5 j * x j -jim 

25 (1, S-vTlffc' ->£7D (5, 4, 0) -}>fHz>- 7tfD 

l. s-^y+Ft'x^n (5, 4, o) C7>5*-k>-7tt (etT. *i:dbu 
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DBU#'J7iy-JH, DBUtffJHH*. DBU*K>tI. DBUBi 

(1, (4, 3, 0) -/*>-54fi) 

1, 5 -^T+Ffcfi^P (4, 3, 0) -7^>-5^ (GAT, #KDBN 

DBN#'J7i>/-;H. DBNt^f;««, DBN*W"f>Wft, DBNi 
DBNA5 h;UX>*JU7*>»tt*#ft^£«T*S. 

(6-y7f^75/-l, (5, 4, 0) -^>5 i -t> 

6-^fJI/75y-l, 8-S?7-!ftf>'^P (5, 4, 0) -£>5Hr>- 
7t£ (£AT. *(CDB^i:IIf^) fctt. DB7i;-M, DB#«7 

x.;—Mk&%)m.. DB#'J7i/- ;i4tt. DB:*2^;UMtL DBtW>* 
&. DBJttfctt. DB/X7h^X>^;W7*>Wtt*«««3iW*fl"e**. 

( 4 > o ^aToottflsjftaaEftWf'fe-to— j*ctt : f© 3 F*&ia[ : pa3& t 5 # mi^T© p* 

Siffcn§To rsinal Braid Analyzer (UAT, ¥tcT 

(4) (aT,'#K:=fAtt#UT-«a[^tl¥^**«**. ) £171112 5Mft% 
^tttUT, 0. 0 1 75S 5 u'm!6*»S b< . 0. 0 5 75S2 Mm#,kf)!fSb 
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jff^L-^. Wfc. rfAttjtfU^-fMSFP (4) *«ES*S*;P->-;i/JBfflaj«w 
<Hc£a63fiJ-&T. 175S2 0K*X©«Hfr-&^t*«J:*)»*L<, 1 7iS 

-fttfrF- (4) (D-^km^?: 5 um&^T ft ^ZtiZ^Kt. toSk±)HD#w 
JEfciOff^L^AtttfUv-HMH 5 - (4) tLTH -3 0X3&T©<WIS 

auittfsn. asfcffSKtt-to^AttaPuv-iwa^- (4) atas*tt=rA& 

T.^^A^'AtfrtfUV-, «2l^>=fAJR=fA!R5i?U v— , H^ftJA^i 

~>x t sji&t setts'* ^ =f A^tf u v-3&««st# § . i# c: n e> © 

i*lS«*Jt*tJU^-;i^fflaj^KfflV»5^Att#Uv— Wfi^ (4) fi 
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<7* 'j;uzfA^©=rA«#u v-»i^> 

7:7 U ;U:JA£ro:*Att#U '7-»il 1 ©IftW)ieili:L.TB, fllAtf^SB 

10 vijri>rfA^cDzfA^Uv-aS!|aT©*#:Wfj:0iJ<hLT«. 

&. f-^y 'J 3 > tA-f F n yi >-> U a > t Jtta*. «fc»K 

15 <^5>x>:*A*©:rfA*btfU^HRtSfP> 

*SS?x>^A*©^«#U-7-«S ; F©*#Wa:«t bTtt, m«l . 

3-7*>>xX 1, 3-^>^vX>. -fV^l'X 1, 3 -^fyl/, 

20 OJSffiffif^^t^ttS. «kt)*#Wa:*«S?x>=fAO«4:LTtt. y^ 

■zi^iTi' 'J ox h u jwt©»a^#, *smc*;u#*^;HSft*^"*^^ 
9 y nx h y;P£©#a^fWSa*»*. 

<tl/7^ >zfA*rfA«^'J-7-?ftfe^> 
ypfc?U>. l-^>, <v^f>^©*a#sii^s 
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JWfc W& # U x x rf a <D&1 tftt tf. m * u > a > j*fr-;k 

■7 V*? >=f 'J =f A## U -?—gmzVU? >M 

>M"V->T7— K <V7*D>y'fVy7t-h, h U ly>i?-f V y7t~ K 
v ^ i x;l/ * ^ > 5>< V v T ±- h . ;M^>^Vy7t-h S 
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<*g-grfl::*A*i^> 

7i7'J;i/», ->'J3>«- :*U:7 j^UXXtM. «>U 

15 ? >^©&^(;rx**xa£;EJ&t"3W£6X£#ALT&& feO^SW^JT 

^©x^+v-SiSJST^'g^SSrWrSrfA^iJ v-Tte, X#*->*£: 
20 x^+vS^S^T-S-ir^S^TS^fi^tcffi^-r^iiOMb^jfitD^W* 

25 en^o 

zfA^UV-tcte, ens O'&HB*© 3 £t>l«£0. 0 17JS2 
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5 ftM%#A$*VO>-5 L<. 0. 1 1 0 SI%iA$nT^5 

20 fcftH. 

(D=fA4*c^Uv-»i^ (4) ©aat-€-©**;6mctt^g*ieas-rs^rffit 
LTH, 4fCiaeTSfe©T?tt«:(r»*«. MA»i*©«{tft©»H-K:"3trvrj£3lEffl 
WHTOMtfc (SEM) *fcttttWM-&*X5'>A»»!fe*l«! 
25 MilSm^ffiiS:^ (TEND KT«t?«**»ra2Fft, SfcSEM 
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5 (5) mmnitmm 

mmnitmm (5) tut m^m^um^m-emm^mmtLxmm^mts: 

*->^a, sfa»Au^A, wm-?if*zsvj*. mmT)vz~OA, 

»*Lt>«fflas*» (5) fit. KlfiflES/U^&V/XfiWieflET^S^-Sfctt 

C^1^5 0ppmPiT, $f.l:»iL<H3 0ppraHT. £ b < 

20 S®ttlP& 5 0 p pm«Tfcf«fc©*lMtt#flsfctt, »fc*d*!lttfc< . t*J*-«SS 

So 

Sfc, ttttHraftBH (5) tt, 6 3 2. 8nmWO^ 9 , -atS J F«»3£» 
Sfe (d so ) rt*0. 0 0 571S1 umCD$EBT$><5> I9*!?£IA>. 
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n<Diix vyM'f-i o s*$rrs c < a*fKHT*#* 

10 Jf (1) ^i/^y-tJvZfVytm (6) h^14$-frfc©'6fllfflT^)' 
y7 7hMl Si^^j (5) ©-^fcte^gBK^LT^^Mb^ 
HiP^lra^n, ii#«£*lft3fc«ai] ( 5 ) © 1 0 0 Kftff gfc 0 X7j?+->1SSt ( 1 ) . 

15 y7>*77"ij>^j (6) ©^-f n#x«3si7j<D 1 75s 5 o mmmMt^mz 
^Bj^^^-tr^v-j^jfflm^^^coftitsM^sij (5) <Dmmt^<D 

25 

(6) is?>1jy'7v>>m 
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ifm (6) *-©»SHr»£fi"il£ttO. 175S5ft*%T&-5. 0. 

5 75£3StS%Tr&-2>,, 

C <h tfT # -5 a*. « * tf h U 7 ;p 3 * -> -> -7 X t * f 4 * J? 7 ;u 3 + x 

Ih^>'->7X r-75 7 7 P Ptrjl/^^;i/v ? ^ h + ->->7>, t-ts/^d 
tf;i/hU^ h+->->^>. T-75y^PtTJl'^^5?Xh*>'5/5>. r~7 
5/7 |, DtfJl'hUXh + ->->>'7>. N-75 / If ^- t - 73 y ^ P bf;M 

f;pv^h^v->7>> n-73 /x5 1 ;i/-r-7s/^otr;i'h'j^ h*v-> 
15 N-75yx^ji/-r-7syypeji/^f;i/v ? xh^->">5>. n-7 

20 , ->->^>, T-^JU*^ , h7'Ptf;u^?;u> 5 xh^->>'7>, r-^^^h^ 
>, t — r v->7^— h yp h u x h*>">7 y^m^sa^o **»7?t> 

25 -f V ->7±- h ~f P hf;U h U X h * -> v 5 >i»61tfnfc 1 SSfctt 2 HfiUt** 
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m&ftwfe. nmrt.^ tfx?a-?hm. 



(7) mm 

LT*S14&fg$iJ (7) S 175M2 5MMB©ieHT?frtrSl*TAlr>. 

mm *#*rsi** z.t-zxt> u- > w«a^a»»aMt:^©»ntt©iRi±a<ia 
n*. #si/<tt. $*au 6 075S2 o ox:<Dmmiz$>z>mffl&mmibmtft> 
is nil. 

x— r-;Wj»WoRflsW3tt« t l/T. if — Jl^ 7 *f ;H— f ;k 
20 ifl/>i"Jn-;i/ ; t;i? : jn-f;k ifU->^'J j-jh;^dK*i- 
f;k if k^un-jkE/^/f ;ki— f;k if w>^ij3-j«/7xr 
;kx-f jk ifi/>^ija-jPy^fJH-f;k ifl/>^U3-;^i? : 
jn-f;k if |/>^'J tf;n-f JK if k>^'j3-;k>*:7* 
f ;ki— f Jk ifl/>yj3-Jk> , 7iiM-fJl'. y*lfl/>^U 3— 
25 ^ry^fjkX— fjk yIfkV^U3-M/If JH-f Jk yIfl/>^ 

Ua— ;key-/Dfc?;ki— f Jk -^if kvyU3-;«y7'f;n-fJk v 
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v > tf U 3 — ;i^e / ^ x. - ;ux-y;k f/x^ i/>i/U3-ji/y^ ^;ux- 
5^;k ^X^l/>^U^-;i/vX?\>I/X— yX? 1 l/>^U3--j|/yyDl: 
;i,x— <x\>k ^x^u^u^-jk^y^ux-^k > ? x^u>y u 

"t* k x5 L u>y , jn-;u ; Ey^5 i ;i/x-5=-;uT-fe^— h, ifi/^u^- 

/ x^;i/x-^;uT-trT— K xy y > if y n -;kE /^d tf ;ux— 
-feT— K xfl/>if>j3-M/^jl/X- ^T-tr^— K x^k>^U:3 
-My7xX^X-T^7tf-b, X^k>^U Xi-;Uv7ii^— K S?x 
10 f 1/ > ^ U a - 7 ^ Jl/7 1 h , y X? 1/ > ^ U □ - Jl/^ / X? ;i/7 1 
<r— K yx^l/y^U n-;i/^Ey y^;i/X— ^-jl/T-ir^- K yxf!/>^u 

^WSLl^J (7) tum x^ly>^U:3-;i^/7^x-^;k 
x5 L l^>yj ;k=&y *?\>ux™ T)VT-\>?r— K > f x5 1 i/>if u n-;uv^ 
15 ^;i/X— r-;k 7 p nfcfly>^Uxi-;i/^y ^^;i/x— ^ot?i/>^U3- 
;i/^y ^^ux-^i/Tiz^— yptf ;i/ : e7x^x-t;|/7 
•fey— k tf iy >^u ju^Tfey — & stfn&4>&< t *> i 



(8)5 Ot:^±<^LSSS£#l3^^ um \& 
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±©*<bj*awEt»-6. ao*^«*^cj:5— ^^©^twaa^ /*" 

0 17551 um<Dmmt.-?Z>Z.t.iiW£V<, 0. 275S0. 5 [im(DmW£T 
S d Ojff SUV*. 

m 3 ittx kit s z.t\~&>o mm?z> ^ 
•ant*©**©— 3tLt(i yjHj-*****. cnti. i o g ©asucYkj* 

<x) = <js»s/i 0 g) x 1 0 0 
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75M1 1 ©KB tc& 5 =£>©**£? £L<, 9. 375510. 5 ©§eBte:lr-5 *>©*>* 

KI»Cftj*7^U;U#Uv-«e^ (8) fflft#«4«tbTH mtfo. 1 
5 755 5 RMXroSBWttty v— 'S*«^S-eTftS«!R«SI©jJ? U * ^ £ U 

^^;i/XX^;U±fiK^S^'J-7-. 17555«*%©$g 

10 IffSl/H. 

3etff * b < tt. 6 0 755 1 5 0 t©ttfl^l«flE*»*. -tO-JJctt^g** 0 . 
0 1 75S 1 MmCOigHCabS fc©T*-5. 

(4) tK«c<b J i!i7 r i"j;u#u^-«ia[ j p (8) taswunca^ftsn 

15 T^X"bA<, rfAtttfUvHKtiff (4) #37ffl&&LaHWbjft7' 

^UJI^UvHWSFf (8)-3ft*^i;HBft»*RLTfe«V»to«>* (4) £ (8) 

/S7i"JKU7HMlf (8) *3 7ffi£U dA)Rj|?'jY-Mf (4) * 

->x;bffi£-r^nT->x;i/SlS-&®:^ (B) *fflv»*»««t>»*bti«T* 

20 So WKltlWwr^^x^SMte***^ (A) SffifflTSttflWSjWfFSLtr*. 

3 7ffli:LT=fAtt*UT-att^ (4) S^t53 7->iM^W 
(A) Ttt. 37: yiJKOfltt*! (1:0. 3) 755 (1:2) ©KffltCfc 

25 Jp'J-^-ISti^OWBSfcfi-tOSItS^ttS^fttUTfi. W£IBJ£M:&<. 
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(9) X*y7mL?>hU-)m 

5 *<ry7}&V3>ho-)im (9) tit, ^*w*iP©=P+ y 7«£:feJ:-£ 

375S7 Mm©«Ttt*«»t3jEfl|K:»IBIlTafc*O*Klf*0, tC3J:5ftll* 

t>©T?*ntfw«Hafcttai«»(o^'rnTt>ttffl"r* z: tan?**. 
i o o m&mzttvx o . i am 5 K*«©«^Tset*#*-& 

10 SutAWSL^. <fc9$?£L<f£0. 57552. 5 R»gI$©$eBT&-5„ 

*w7&L=i>hn-)im (9) <hLTte, «*.tfx#*54MB (1) Xtt 
*JRk:*Si;TfflV»a«Fa (7) &<»:fc,fc-3T»£igjS?> MWSn&^XSMK, 

©*Uv-6fi!**ff6n5. 
15 ft7^Ull3>hD-JWJ (9) ©«t«K«t^©«tl/Ttt. *3*'>'J*'ft 

Sfc, W«K© : ¥-vy^Wb=i>hn-;Wiij (9) tUTH aWMttt©^ 

*s. 

^at^^^-Jl/affl«J**+*fcf4jKft«^Jl/ffl^-;i^4»©*vy^' 
3 > h n-;l/»©ra*fcf«-©*Jt*#a-5#8!4: WcRJtttft^**, 

25 rnxxzafc mf&mmx&Mffim, 7E*a*T»afc&**tf&n*. 
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do) mw&v-x 

U jeiC#«tttf-X (10) £175M1 5H»tt*#fflLT£*rS-l*T&*fi 

ttfeiffJLl«i:LTS^ft5. aMttttf-XS 17151 5 Jtftgfl(DfiJ£- 

±T«SttlMB£tt4Rr#, 1 5H*8B*Htr*CtrPi« <&&) ttSM® 

#«ttt;-X (10) ibTIl WcMiW*t>©TttJ3:V»a«, fclAtfWIfc 
0 (im-f, froS^K&^AU 0 wmHT, */M(fiP«a«0. 1 
u mH±0#«ft fcf- XsWff * L H . 
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Ttt. «Mtttbf-X (10) «»W«#UT-*S:C»-6, ^ 
10 = v^Jl'*Jfctt*n&©££*!frS»ittfc^]&:< t*> 1«©&JI 

ttfr<, 5c*»«ri*. «ft#©TEM4fctiS EMttN%. atiI#HIJ**P*iI 

20 

^©ftfigsin^pj 

25 (11) «7y** 
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fe(D\ft±.ti.t > mzfc®L*.ft.<D&<0~ i©|S]±$±IW«!:LT, VyVT, (11) 
SWSCLt^Tfl.. ^-<7)7-y^7. (1 1) ©ffifflfij^t UTtt, *¥&W<D 

^^•fe;w>—;u»JfflfflfiSitii o ofisiiMLtyy^xso. mass 
&rz. (id *^mz^xt£&*mn<bm&& : miz.)Vzs-)VMm®. 

BlTt Vy?7, (11) © «fc 0 ft#Wft0!l£^-r. 

(fttl^S*?-;/?*) 
#J;U;£> ^D^7, Sao 1 }. -fe^-y^n^^T&^tf 

(ffi^^**? •>?;*.) 
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10 (TMjUt^y^X) 

15 *&91©iUM^;i'^;i^ffltt^©MStt, (l) x#*->£fS&. (2) 
^«7x; -;v«fldW. ( 3 ) 7;u*;wR*iiSi*ff&tf:7 *X7 t -tf 

6afin*^3ft<fct>l»^6a:*Wfl:flEjSJB. ^StC^DTMtC (4) 
©IMbji*»££Sr&. *©— ifctt^F- ©¥*%«*« 5 # m£TPt?**:f Atftf <J v- 
WSff-, (5) *«*3lHK»J. (6) zs5>ljyfV>im* (7) »JW, (8) 
20 MWbjjSisRU-v—att^. (9) ^+y^mb3>FD-JMB. (10) ittt 
tf-X. (11) 7^*7, W<U>^??J> Kf*. Sfett, *JfflJB. «Jfi»J<8f©-t 

25 3t*^n, she. mmznz. 
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•^)Uypy^-ji^m^mm (Biastt) -^Ea«iflEtht«t«2 5 1 

MlOOOPa • s ©$gB#&f £ L < , 5 715 5 0 0 P a • s ©3£B#J; 0£? 
*K. 107iM2 0OPa • s ©ttHjWfcfctfSLH. *5S9i©»ai3Sjjcfe;i> 

X'JiaKA»6*A6tifc 1 r pmiftgtt 1 0 HMgOX'J t&M<D^(D lOrpm 
*5gflI<DJ± (1 r pmttflMt/l 0 r pmttfttt) &*>£tts^£ yffi&£ 
tt. WlClHttttfcHtf*. #£L<ttl75S3©<eHT*.5c:i:a«B$LJ,». 

«}^{£lcBI»J*it«^^^>^^L, 5 0 753* 1 2 0 "COAST r/l^a 
*f»«£ 8 0 75M 2 0 0 tffiSEilSiiL, 3 7 m m©ttHTi5 

*»«©9J©tt«*SJlH 1 ©«iffc&fttt. TNttft. STNKft. 



71 



WO 01/44342 



PCT/JPOO/08814 



&frt!\ ffi»&t>-&S LT. £g£&. *©*t*«*8 0 75Sl 5 OtnSftffiW 
jn.IL, l£*fS1££3 7IiS7 umODttHT^R*»*t:S^'H3t*'efc». W» 

4*K:tttttt£v»2&*. i o otUTWft< tt> 9 snm%&> 

^frtUT, «fcDJ(fSb<tt^ , ^a7-a«3& t 8 0t;75Sl 0 0r©ltH. J» 
ffla«fHi LT 3 0 71S 5 #T*&3. BSMW <&K£SP»|HMSftK:-r* C 

fc©T?«&lr»*». 1 0 07i£2 0 OtT'2 471S0. 5^1, SfSKailO 
7521 8 0"CT 2 4 7i21lfW£i"*£fca t a*l''' i . 
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fiiffl*S*fr, WKffiilGrrsfcO-Ctt&^tf. $f*L<«l 1 0 7151 8 OtT 

5 ci^-e, #aa*:/u*£tt. — fey htw^»£**tt«©jR:/ux«£*i* 

io hmzmmu^. 

15 * U 7 0 7151 2 CCTyi/^J-t. %> "3-— 

R»«fc©»T<M-&:h-&£fT-3fc«. *©*»«« 1 0 0 7152 0 0t:Tl^flE 

m&b£&. -to»a«*8 07551 5 ot:-pj»ffiWMaL. wmmm. 

3715 7 _MmO«iBTl^K3ftJP*fc»'&HSd D?8a&ftflHbS!tta 

25 ->-;WWajjfc«Sfctt 2 »ffltta->-;i^»5^Tit?LLT»S d 1 £$#$5:<hT 

*«a^^©Mfi#j£££oT»&n*«aa^#FT?*s. 



73 



WO 01/44342 



PCT/JPOO/08814 



5 »KttJ5R*«fr*^Tfi^. 

^W^ie.ftfcSa^fi: l/Tli. «Atf» XA i/*yh (M. Sc 
had t) ty^Ui ^;U7'Jyk (W. He 1 f r i ch) SMOTUfcT 
NI (Twisted Nemat ic) Cffilf^WJSTNI (Sup 
15 e r Tw isted Nemat ic) (Df&^^fs Sfctt, >?"7—>7 (N. 

A. Clark) t^tf^xJI/ (S. T. Lagerwal 1) td«fc Dt§n§£n 

fcaramsHBat*^ *fciif-7>vx^- (tft) e&HXicKttfcttA 
20 mmm 
air. 

25 
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fc*. «O2 0tBSfi!iSffl5: 1 0 OtU - 1 0*0/3 0 Bft&tt0Hft!i 

O:10 %*?g©^t:*T. WBSfcJEttJWaSf 

A : 1 0 75S 5 0 %<Dm<tmX\ KTKftjettK-^RIjB* 0 

ritWSBlDmU 2lt#Mj^ttT&»2 SICfcRLfc. *CD«pj£©2 5*CBllttfll 
fl^lOOtU 2 5tT12 RMWJftBftOttflaEft^Tai-r. 
O : 1 5 96*jd©K<bJ|s-X?. ft«-f^MlttttA» 
A : 1 5 75S5 0X©3EfMn?, aftfPSRttfc^**** 
15 X : 5 0X*iB*.*iWb**a9. m#^ii14{C*L<^^-5 

<BX^-5Mb&J«*<Z>8 0 75S1 0 O'CESttSflrtt) 
&^J©^S->-;l^"JfflfiE^*¥m?i«a7^;UA±{c*^ 1 0 7}S5 0 ii \zWk 

^<«L, ESftSSH" (3->*y^tt«tt) KT. 4 0'C3^6 1'C/2»"C 
20 fifSStll 2 0t:*T© (&£) - (0. 5 r pmUIteiteS) ro^Stt^ 
*©ttflE*aW»6. 9 0 "Cttg^fefc. 
x (-) : 9 0*CttK36«5 P a • s*iS 
O : 9 0*Cttfltt«575S3 0 OP a • s 
O : 9 0*Ctt*4«3 0 1 71M1 0 0 0 P a • s 
25 X (+) : 9 0*C*5g*<l 0 0 0 P a • s 
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&(6l>, 8 0*CT3 OiMMEMVL, IC15 0t;T9 0#^fc$itTf#6>n;t 
»MtK*9JDaU B*T.mm& ( J I S) ®ttS&&tmc!)3&£RlbH£ (A 

j is-z-0208 tzmctzmmmm.^mmL. eoic^cttxso'c 

5 T2 4WHCafiLfc!UPl 0 0*tmafcO©*3!IJ(l* ; g/m 2 • 2 4 
h r s ) 

© : 6 0*Cafi«»tt*«3 5 g/m 2 ■ 2 4 h r s ttfi3teirt;i^— 
O : 6 0Cafi§N*tt#3 5 75S8 0 g/m 2 • 2 4 h r s T*. «»*^fe;P 

io s/-;wafflariE«*jffijaattc«n5 

A : 6 0 , C£&ftttttd*8 1 1 5 0 g/m 2 • 2 4 h r sT, RASart; 
X : 6 OtIISWl 5 17S52 5 0 g/m 2 • 24hrsf. i&HS^ 
15 X X : 6 0 < C2S£ttttd*2 5 1 g/ m 2 • 2 4 h r s £t±T?. «ft->-;WB 

© : 8 0 < Cgfig*f#t£aU 0 0 g/m 2 • 2 4 h r s KTT. *ft*jS-fe;W^ 
20 0:8 0 t:jlH*«Mtj&* 1017JS15.0 g/m 2 • 24hrsT, 

A : 8 0 *CjSfifla*ttJ&« 1 5 17552 0 0 g/m 2 • 24h r si*, 8£H:S^ 
X : 8 0t;SSJa#tt**2 0 175S3 5 0 g/m 2 • 2 4 h r s T, S&flS^ 
xx : 8 0T:aiSJEWtt««3 5 1 g/ m 2 • 2 4h r s £U:T. «ft->-;WPJ 
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<Wfc#©«ttHR«»c) 

#«o»a->--;wi!iauac** 3 F»«ciiai7^;uA±K:»* 7 075s 1 2 0 w ic 

jfrfliU 8 0*CT3 OflilMaSft. Hfc 1 5 0*CT?9 05MIMRfl;*-tt-T»6nfc 
Wt*t©/jNfi- (15mmft) feWDfflU ftifl:#S3 0 , CA»6l 8 OtSTft 
»5*C©#fiTl3TMAa(JBL,fc. 3 0*C*»6 8 0"C©^»£5 OTW-sT 

(Wfc#©J»SB»M&) 

MTU 8 0tT3 OMIIt. JEK 1 5 0t:T9 OiHftfiMfc«*-lFr#&ftfc 
WflSfto/Wfr (ISmmfl) fcWOffiU mmtW&4 Or^e, 1.8 OtSTft 
#-5"C©#MrR::TMAM£bfc. £&ft£|liljft&*©SMI:tt©&£JBil& (T 

g) ibft. 

MTU 8 0tT'3 0£MSi£, StC 1 5 0*C-C9 0#*fflMfcSli-T#&*i;fc 
WbM* 1 0 OmmftlC<i09tUU KSM5I»*I: 3 0 3^|BI*fctt5 

(%) = (#^7kSift&©fltftJitt^ttl*ffi©ttS) x l 0 0 

(»fc#©«*> 

f&ffig^. *©jajsJ0fc* 1 c mH*. »a.2mm©7JU5i!H:;H:3flSJ*L. IC 
1 5 0*CT?9 0 5MRHKfl:S-&T»6nfcfl!fl;#©*lBBWE*3fi«:2 3 < CTT?>'3 
7— D«£fH6fflWrai£Lfc. 
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O : -> a 7 0K±8 0 Sf^^WJ'tttcStr 

x : 5/3 7-DWE*«7 0**T, IJttttKKtt-S 

ft«©«»^-;WJ»dt»*iP»»Ja!7V->I'A±t»* 7 0 7iSl 2 0 xx 

1 0 1 5 Ot*«©l?*#tt**jfc»&;fc. 

O :K"*#tt**«l X l 0 5 P aJiSl xiO'Pa 
x :HfJK9|Ltt¥ft*9. 9xio 4 PaJBAT 

0:€ifl»«2iS/mKT 

O : 2. 17JM1 OmS/m 
x : 1 0. 175S5 OmS/m 
XX : 5 lmS/m£U: 

(■k;Ko< sr;3i#*i*«UKi» 
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(y U- «y - £ y *— tt»«©-t;KO < $ 31 LRU*) 

4 tib^RC 4 0 8 7 WllHittffl: [fyV («0 8] £X£&T*tALfcSL 
*fAPS*h5*h#>KES-3 0 2 [=#fl;^ (tfc) S] T8nU 7n> 

h(C®«)lplS§^€:||g$-&T^/ , ?^;i' : £f^KU^:. *-©«fl^*;i'© 
v-;^Jjfi^©^Sa^^75«»^7i^iES{C^^^^S75^#^/tiL 
tt©aWlli»£SfTofc. 

■SnTUSA : ->-;U|R©itt«©lmmKrtj&«iE1lffc:Kftai*Sn«:Jr»«^-e, 
x : ;HR©iS» 1 . lmm£jB*T*>S*liB©**a*jZ,5ft*-C, 
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^ai*AP75^RC4 o 8 7m^un m) »] ssal. torn 

AP£X h#>b*ES-3 0 2 (HO 8] TitPU 

;i/*fp«L*:. ■e©«Ea/^*ji'*, 6 5t;/RH9 5%<Dnm%Tiz2 5 oum 

5 0 0 KM. HI. 0 0 0 WM-tft-eftttflWfcCBl 0 ffl U. 7n> hfifCtfffi 

@ : aSA^O^A^^tl^V^ 

O : 3i*A5««'t;P«3a«0>'— JHR*»60!)EliT?l 5 0 um^rtKffi^Kji. 
A : m^A^^-t)imm^<Dzy— ;HSA^OEBlT? 15 1 7555 0 0 ym*S 

(DSC) 2 2 OtJ^ 5^T«it#fi3l£T»&nfc*:8S 

(DSC) ICT3 0TC^6 2 2 OT;i:T*#5T:T!^JH^1*X#e>nfc5RgS 
^JO^v-^Jffl^^^ilS^^JUAifCj?^ 7 0 75M1 2 0 il\Z 
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iftUfrO. lK*»*!BBnS*7X*SrtK:W»J»»3, £ £tCR C 4 0 8 7 8£ 
ftWW [?•/; (HO fi] lK*BteJnAT£*»H*"R;:ffiBiU ^fgzTil 
2 5*C-C?l«p|HIJPStt»fc5l0mU rt*»*/hffl-fe7 5y^«jta««f«JK-r-5 

U ^0D*(rJ:?)MSC^-C»e»nrcltlgtr[{t <7G©MftJfcJfl3ft£Ofc50 K*fr 

0 : 7£©«JiJfcJStt lt 5 0 toftftoitfi; 

X :7C©«ftJtaKfcl*tL , r2 5 lffif£t±OSEflsdtB»6n-B»&T. SERA 
1. X#*->«|f (1) 

a Lfcj*ta*0K (6tTnuc«nu*«D-f^->e#fl[tffjo ti. 5 

mS/m (1 5(iS/cm) HTJ TftS L£ 2 - If JK+x^t; ^ ij yy';P 
X-t-;U (B&fE-^-; 2EHMG) . ttffl*©-f *>e#fl|T 1. 2mS/m (1 2 
tfS/cm)£tTST«IWc t -^7i/- Jl^y yj 5y>MUx— 5=-;KBS 
IW; t-BPMG) £ffllcL,£. 

2 S*H^ftt*X#*MMf £ UTfi.MiaMcflEM' t>fitSf 0 . 2 mS /m( 2 
dS/cm) ^TfJIfiUfcl. 6 - A+it^xt-JI/y yyJU-rJl' (IS 
iE*tl, 6-HGDE) Sr. 2titttrX7i>'-MSi^">*BtlTH;, 
(fie) © n D p • 5y?R-14 0Pj 3 7 0), 
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»ft->x;u (ft) «a • fiA« rxtfa- h 1 o o 7 j W5$^*4 ooo) , 

=#^k^ (ft) HA • iSp a p« rx# 5 «/ p R 3 6 7 j (¥^#^» 2 6 0 0) Sr. 
*Jfc2*l^fc:X7x/-JUFfflX#*MlfK£LTtt. *0#-f>* (ft) » 
A-fiA« rxtf^7P>8 3 O-Sj (¥^#^££13 5 075S3 7 0) 6, 2 
5 *jffitt#*£;*7x/-;PASX#*5'W»iUTtt. ftttMbft (ft) US, • Si 
p a p £ rx#h-r-ST-l 0 OOJ ffWi4 0 0~4 4 0) tajgttflJL 

3fr«ttysR5yd7x#^r->»wtLTfi, xawb* (ft) aa-iaa£ 
1 — hYDCNj (Gpc\z£z>-#*)x?-u>mnmm¥-i%ft i ?mmi 000) 

10 ft, h'j7xy-;l'X^>IX^yi8i<!:LT[l (ft) Ma TxjJ? 

5y^VG3 1 0 lj ft, 3'S«ltt75yx#^->'»MtbTtt, ttStflS^ (ft) 

Mp°p rxs*ELM-iooj ft. .4trffitt75 yx#*'>»»tbTtt. miP 

flafc (ft) SA-BA4 r X#l — hYH-4 3 4j ( GPCKJ:5*'J7fl/ 
>ife@K» I l z ^^**D4 6 0) ft&fflUfc. 

15 sfc, £&x.-$*ismtstvx\*, TE©-&»s«6T»fcans»ac« (epa- 

0 0 5 tB&ftO ftffl^fc. 
2. SMfcj?] (2) 

7x/— juy#7y^»»tUTtt. (ft) is>p D p-fSa^ rsu y * 

20 7.VR9 3 15J (^xy-^ftj^^l^lfr&LTfcSlWB) 

MSI 14. 9*0. jS8i7xy-;l/^W*0. 0 3XKT. afcHR^oteff* 

0. 0 1 %J£CF, JStH#<ZM 3r>&M>&LlflQ. 5mS/m (5mS/cm) T?& 

»J©7xy-;i//#7y*ttl&£LTtt. (*) »/jJ?5y^PSM- 

25 4 2 6 1ft, XXr;Ht7 1 ; - J^ ^7 7 f TO t LTIt TEO^WlC 
j*Lfc«fc-3K:S*ft:¥ (ft) B/#7y*PSM-42 6 l'©7x/-;HfaKHl 
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S©9 8±>1%Z'<>V'{ )\<^7.TMtLfzffim 2 
6 1 fcOfcR) &mM LTz. 

- 2 2 5Lj (7i>'-;i/**»p- + ^k>«t^?U>tt^S^MxTlS^*n 

5 0T, 0OtWtj68 4t\ .H7i/-;P0. 0 1 K£TF, ttBBR^©^* 
0. 0 1 _ J*tH*©-f *>fi#«**0. 3mS/m(3//S/cm) ~C$b 

7 5 0, 6t, iffl«7x/-;P0. 0 1 %&TF, jttf^O 

$3tt0. 0 »a*®-f *>e*«*«0. 3mS/m (3*tS/cm) 

75JU*;mHStLTtt. KXLP»»OiStt7xy-;HfcW»a©9 
S^^AT^XX-^MtU *©HlUi*©-r:*>e*«j&«l. lmS/m (1 1 
u S/cm) ©ttfflg (©IT. *Kxxx;Wb7 5;U*JMIf«<i:lfcK) 

U>»JW«¥^^» t 9 6 9T, i5»O*OttlH*O'ft>fiiflBl«0. 7 m 

S/m (7(iS/cm) l-*i05yy^n'<>5'yi>ftt7x/-;i' 

&¥-&ltt=Fmtf 1 0 8 4T, ^-©tettJ7jc©< t>fi#^lmS/m (10«S 
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/cm) \,*tHPZ>zsW\*-*)-> : £&7x.J-)l>S#7y?ffim (&TF. 

mccHNiBtS*) £fc^©xx5^WW&^£#j^4:7x/-;M# 
©»tt-7x/-;Hfoki!S©9 i^;i/XS^>v^r;i/x*'5\>Wtu ^-©ttttiTK 

5 ©-f^e^gaUmS/m (10(iS/cm) T&Sfc© (J£TF> Jp-lCXT.T- 
flDaa*©-f*>e«K3&«0. 6mS/m (6/iS/cm) "eafeSfc© (UAT, 

i o #»#«Rfl:-&«aEtt y # 7 * *«mb t Lxtt, ^asffl («o sa® f p i 

-5136 «Wb£7 5tJ. ^C¥i^^»6 4 0, i«7i/-JI^ti0. 1 % 
EAT. aa»CD'ft>e#S* { 0.. 8mS/m (8jtiS/cm) ) £\ S.ttO 

tty-Mt&mftmmit&y}®.®.; # 5 v t bTIt FPI-5136© 
Stt7xy— ;H4*KS©9 5 ; E;i/%*^>y-i';i'X^;HkL. -?-©tt{±57K© 

15 -T 0. 6mS/m (6*'S/cm) TS-Sfe© (BAT, WCXXt- 

JWbFP iWBfclMQ , — JUyjR^yi'ttHetLTtt, &—t"7\ — ;u 

3mS/m (3//S/cm) ©tttl& (EAT. * 
KNNttKt'lWv) S. -?"©XX^JWb^7 b-Jiy^'yy^mmthXItt. N 
20 N^Bg©7xy— ;i/tt*SfS©5 Q^)V%^y/-< )V^7,7-MtVtz.^7, ; r)V 

5T. -t©lfllb*<i!)-f*>e#**«0. 7mS/m (7#S/cm) ©ffiflg (EA 
25 T7?f4*KlNA»IBtlif-50 S. ttX-ZT-JUtl"? b—fryyJVWmtiBtl* 
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v >vmRW!tfFHk& i24ot, *-o«iaj*©-f :*>e«jg# o . 7 m s 

5 /m (7AiS/cm) Ottlg (KT. JJUCDC-NNWlgillf.50 £. -f-CDXT. 
TJWfcttil/T. DC-NN*fi07i</-;Ht*iXC!)5 0 ; EJPXt^>l/-f 
;PX*5SJWtLfcX*^;WfcDC-NNWJBSffl*Ufc. 

#«7i/-JWi*tLTIi aaJ*O-f'*>eW***0. 3mS/m (3 
(iS/cin) $T*ifS?L*:4, 4' - [ (2-kHP+y7ir:JW *^U>] 
10 fc'X [2, 3. 6-h'J/f;P7x/-;W 02TF. *fc b U X Pfls£#j£0#.£) 
Affile L , ttf&9Mt££ 0 fWSK^ffi** 4 fi mRT (6 3 2. 8 n m$ft© U- 

^-mm^.mi'm^m^mz^ o ^fefcaftjaaft^o 99. 9 x**a^pg 

15 u;*Pft$tt®&H£7x/~;u&MUI0 9 9. at*xs^>"/-fjnxf* 

fcU *0tttii*0W:fr>ei*fl&&*O. 6mS/m (6tfS/cm) T*5t© 
OTWcX7.^;WbhUXP^#l<hS-5o 
8U©#at3Hlfl6ft:'&**tt7iy-;Pyjl?5y^»IBtLTt4, J^ASftS (ft) 
Sp D g-in^ rppF^flt; FPI-5127J (7xy-;w*£J*«tfW!*:/5 

^T7>^AC«&Lfc*B) 75^. IgS7i/-;^«0. 0 1%WT, «C 
fcj£8 0 , C. GPC©#'J7f k>jtlOt¥WiTl<!6 5 0, J*tfl*©-f 
t>fi#S*S2mS/m (20tfS/cm) £TF©t>©£»£«ffll/£. 

25 U>7J-M (S-2) J »ffl*©-f *>e»flE3&»2mS/m (20(zS/ 

cm) erF©t>0>s. #ij hr-^^xy-ju^a^tLTtt. A#5«i<b* (ft) 
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ft&fcb7jcO<*>e#«^2mS/m (20tfS/cm) UTFW&cDS:. #'M7 
:/n y — )i/ 1 LTte, p — r V yn^~;i/7x y -jkd*^ 'J 

5 TGPCCJ;5iiW»fiT3 3 5 Of. tttll7KO-l'^->'g®^2mS/ 
m (2 0//S/cm) £TF©fc£> (.EAT. ^tcOPMflgtPf-SO SJMtbfc. * 
'J 'f V y □ ^-^7 1 ; -Ml^* t ITU. (80 HA'iaffl 

^Id#TJ& 0 . GPCH=t5#UX5 L U>^K* 2 P^ J P**^4 0 0 0) 
10 5^<=>. atti*»-r^->e#ed^2mS/m (20/tS/cm) mTCDfe<D$r^n 

15 «*) ISiS TCa t Z- 1 5J . gfcttgfe<Z>*»ffl r75=^a7-PN2 3j 

-&f$.m i 

y-)is#?y?fflm gsa« ■. p sm-4 2 1 6. *tssn 0 7 g / e q : m 
mt¥ <m w io7g^gAL. rtfi&i2 5t:sT?#iLft. 

*»Sff^SC3&»6iftfl;^>l/-f JH 4 0. '6g*2«HWT«TUfc. 
1 2 51CK:«5&J&*S 2«rlWfiJ&£fTofc«. Mfc 1 4 CCiTffiL 
25 fc.. 1 4 0 75S1 5 0t:k:*t»T2WfWB»j«bfcO-6. 5g±i£®e#7.£«i«i 1 5 
0"C/1 OmmHg^^ftfMiLfc, 
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£:nr»sttfc»iB£. wux> 1 o o o «k:»*u «*a«i»ttK&sg;T 

6 0 75M7 0t:tc43U-O§zfc£tTc>£:l£, hfx>i£lill 5 0t/5mmHg 

ityx-J—JlJ-fc^yZmm (I7fMPSM-4 2 16)21 0 g 
5 ^j£0H 2 

xjwMb h'J77i; -;Mfc£tt©JBiS 

4' - [ (2-tHa+v7i-^) ^?U->] k'T. [2, 3, 
7i/-JH 1 4 3g&£7-fe h7x/>l 0 Ott£*gAU rtia*12 5t* 
10 rtfi*RiaKKl«*. fl»f*ffV»a:*»6*fl:^>»/'f;H 2 6. 5 

B*2«HWT«fTL*:. toft. 1 2 5t;i;ft^&*^ 2 Bf P B 1£j&£fT ofelg, 
HtCl 4 OtST#fil/fc. 1 4 07551 5 0*;fc;feV*T2 P*W»lJ«Lfc©"6, 

5 Ot/1 OmmHg©*frf«EBibfc. 

ti%l 5 Ot/5mmHgOfttttSiLT, 7K$S©9 9. 3 ; E)«*K>'/ 

20 

3. iEffcflljtSJ (3) 

Iffi99. 7^»e>ft53-P-i?OP7xZ;Hl, <SX 
T> flBtlMUtll&Wr*) , 2, 4- [t'7. (1, l-zSt^Jimm) ] h)lX. 
>tLT, -y->7yoaSafi.Uc a t-3 5 0 2T UJUF. #tC3 5 0 2Til§ 
25 ^T-S) . 3, 5-5> (1. 1 -v'^^U'^l/T) -5-/f^-2-y^nA 
+t>-l-*>tLt. ^>77"utt«[SUcat-3 5 0 3N mic 
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3 5 0 3N(fclMiW«> , 2-^)V-A-^^)V^^^/~)ltLX. BSEKI: 

*U *n*««&IWT**a^ffi#4/imerF (6 3 2. 8nm«fi(DI/- tf 
-JSH^ft^^^Mftttfc: J: 0**fca«Jn»ft*o 9 9.9 xjfcMSHFS"? 

Sf:, Journal of general chemistry of t 
he USSR, 55, pl 453 (1 9 85) (CfStfcOiSigTj&fCck OTIB— 
ttA (13) T«3ttSWtHEaBW (BIT. WCPZOfclWO £{gfflU7c. 



N yCH3^ 

0=P-| N=P-N 1 03) 

CH 3 
HqC CHq 



4. &8ISS^«8J (5) 

Wy'J*i:LT, jg n a p£ rr K77 r-f >S O-E 1 j Or-^U 

S/K*>/yD-tr;H»U^ h+i/y7>6li%S!SMl7^7- (£TF. SUcS 
0-El-6i:li¥^) 3*«T;U5^-i: IT, SS^*tM • r7h'V7r 
-OSO-A8 0 0j ©T-^'JvK^x^Ptf^h'J^ ^y->7>5Si% 
SSIi7-f7- (&T*CSO-A8 0 5 £B?.S0 £ 'J 7J<h L 

T. B*7XDy;H| (**) 8A.-ifti&« r7inyM2 0 0j (tt?M 

«tw9EST*»fc-*3p^e^py--fxo. 0 8 Mm) . mv<mm&# «*> « 

op • FSfi£ TMU- 1 2 Oj «-?WMIW8EttT**fc--*--*3Fl%«[ : ?lJ--f 
X0. 0 7 urn) Sr. I£I7;RtibT. BBfn*I (*) §?p a p • i§c§p£ ru 
A- 5 1 0 5 J (6TF. #K*l3feffl7;i'3±l tl*-S0 *. BWt?-*>iUC, 
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^tinmm cm sia • So a D £ tcr-elj (632. 8n m&&<D i — -*f-m 

iM XtT *¥1S1M XT 1 /z m) S-tn-Pnttffl Lfc. 

5 y77Htftt7J^ti:LT(l 6 3 2. 8 nmStfi© U— tf-Hm&Xt&ft 
*«S&»C J:oT#fca«Jn8tlft«36» 5 0 X Wtt^ft** 0 . 1/im, 

# OHO Kp^ • S.a=SKBM4 0 3) 3 0. 3 g©t!|-&T, 1 0 Or^H^TtC 
10 IKSM3U HK8 0*CT4 8»«Sttfe©SisWL/fe (STF, ¥fc^7 

©^j®IS*5f(C*5ViTt), ^©SlK*[S;^#4"Ti< LT 1 . 7% 

15 l/T, *5<J;-e2. 4%*^7V r-fljLT^SCtJ&WJbfc. 

5. i)y7*)>tm (6) 

h->7>inf^) &mfe&mvfr„ 

6. ^a^ut-ss^ (4) ttj^Tt-^-r-s-^j 3 TbM&f&m 4 $^n^*n 

25 £/$09 3 

=f A## U t-im? (aSfittSTfJJUrfAWK^ 1 ; S 1 ^*x#^ 
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®&m, ft#»Af. &&th #Utf£flM.fc2 0 O Om l <DW~?U7 77,Zi^ 
8 3 OS -^B^^ft^Il <«c) Si) 6 0 0g. 7*U;l*l 2g. 5?* 

f;n^y-;p7$>i g, h;ux>5 o gsaiA.aftsWAUtotfs i i cc 

'J S/SW*^ UI/-h20g, v J k*n;P^>-tf > 1 g, zytxy^f^/ti/ 

anwfcs-e-r, ^(Dmmoimm^jvy toy-^tfiiaiTi^Lt^i! 

m^6^C^a:5i5lSST^U;P=fA«S:fe^ (SI) im— tC^ffi[U/cX^^->^BB 
(a) £#fc„ 

ftf (SI) MI(i3 7. 9a»%£¥PJ!L£:. 

J±W&^ (SI) OHcfl^»jftftl4-4 2'CT?*ofc. 
4 

-> U 3 Afttf U (3g*tS-> U 3 >n*A»i-? ; S 2 ) ^*X 

#*>'iirisaj«« (b) ©^bjs 

fl&igAf?, iSg&h *JMf*»Afc2 0 0 Om 1 (DBHOP7 5XP5: 
ffl^U 2^tg14x^->^S&<hLTt*X7niy-;i,FSX^->^J& (XfcT£7 
D>8 3 0 S • *B*-f >*<t*I» (HO §S) 60 0g, 79V)l>Wtl 2 g, 
>?*?JUX*/--;U7 , 5>1 g. h)UX>5 0 g£in*, ^I^tALWb 1 
1 0*CT?5«fFBlS^$-l±-a^^#ALfc. jfcK, hFo^7^'JI/-F5 
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g, ^;U7i7U 1/-M0g. 7 , /t'X'l'V75 : DZh l J;H g£2JDA., 7 0"C 
t3P#F^SJ&$-&. O^TlffimKJ&Sitfc. 1 1 CCCQft&ET 

Og, V^^XX'J^^U— hO. 3g$M. 1 5 0 < CTlR#Fi5?Kj£;£fi : <>\ 

Mmt%l2m*i -yC):/*] a >3A& 1 / lT'm&Lfz*,(D$: 3 0 0 gin*. 2 
»m£j£;£-t»-T, «»^1fS->U=i>^A«^ (S2) J^-iC^i&L/iXtf* 
vSTSt*!^ (b) 

tz¥-i%%L?mm& i . Sd m(Dm.mmm^ u n >=f aissl^ ( s 2 ) 

iLfci#*i'fJI«« (b) T*S„ 

ttjXM^emai$n^^^Ms>'j3>zfA^ : F (s 2) $mmi$3 0. 

S->'j3>:*A«t£p (S2) ©IfcfoftiMEtt-e 5tJT?*ofc. 

7. asttYbSlJpU^-flttSt^ (8) f4«TK*-r^B6«5T««EUfcfflriE«*ffi 

5 

*ftfl3j*7 * u u v-tftf (pi) <d£& 

JStttt. Sl##A<ff. «Stt\ aBfc?fraitf**l;*.&2 0 0 Om 1 (DBSOD^vX 
3 K-f 4 2 0. 5 g, -f ^3 >g? 1 0 g> ^SS1±^Jt LT7JI4J1' 

i'XSS-Lj 2. 6g£iJP>L. a**8ALfti«6 7 0C*T#I*tfc. n 

um\zmvrzmmx\ saa»*utfAi. 2 g 1 ogfc»srei* 
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£-#SSlnU 7 0tT2 0$MBI>'-Fa-&*fT-pfc. BHBflBSHaT 
^;U7^ U h4 0 g. 1, 6 — / v£lt>v^" — *7 U 1^— b 2 g <h© 

9. 9li%OXV;k>a>M (Em-1) K (Era-1) 

*:<Dm\-ummwm;<DEm- 1 xv;i/-> 3 i , ooo g&m.mw&&izfr 

ttT. 0. 1 %JWTcO*^W*56^^i>ffi^t^T^U;V*U-7-»:«i J F (P 
1) f»*£3 8 8g?f£. 

Em- 1 ^ttT^^{C*^tT^«t^cD-^5pi^ST-y-<X**J67t 
*SS, 17 0nm(0. 17um) T*$oL 

i«i>c^T^UJ^uv-»i^ (pi) og&immmkti. ityv-'ficfi 

& 3^*gtt ^ / V-©^T Jfc*"P* LT 0 . 5 (Dm5g1SSSrJtO &<DX'$> 

U7-«fif (PI) ©•cfl^Ua«tt8 0'CTf*o&. 

X*h-hYDCN4 2gBiXfcr^D>8 3 0SO13 3g&£, flWBfcLTMP 
X>2 5 0^t^«HUlC5 0 0m 1 ^©S^^^XntCffciX^ BMTFfc. 7 
S>fl5**l 5 0 0©i^*yffi-iKT5ya€:^O7pU> ; ^^;U->P+-y-> ({§;&-> 

U3>ttSp D p;x-2 2-i6iB) i o officio*.. i 2 ot:-e2B#p^s^^ 

SSttx^ 3r yiliM^ E P A — 0 0 5 fcD?«. 
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8. =fA«s|?iJ-V-«tt^ (4) £3 7*1. mmk&tf'J-T-mtt (8) 

JAttsfl'Jv-HMFF- (4) S37ffi, (8) *«>x;P 

5 ft&M&dttSa r-tft>F3 5 lj WStt-fgO. 3 Mm) £A#U ^OD 
5 0%7K^^^*ICJ:^IS^D^{C4 8B#F B ^ntTJK<^-MbL^. M 

10 mmmi 

@^x#*v-$8tT&-5£ *fflxsj?*->MW rx# | — 

lat^tt^^o. o 5 umvmmmTzvfrzi&mit? (so aas— 

tiMtUfcx^+^afJBfiJ** (a) 2 6. 8 SB, WbW£ UTl7fM:P S 
15 M4 2 6 1 «>*MMty#7y2®m) 13. 3»tXLP»ffi (7x>/- 

jU7^;u+;HtflBT*S5i^y^^xL-2L) ii. 3«H5t*^-;k&;n? i 

;H3. 7»lC»(»i:»*b&Wta»«[2 8. 3tt, WtfiBEWfcUtPZO 

1. 5g&. «Bt»5/U* TMU-12 0J 2. 1 85. EfcttvU* rsO-El- 
6J 2 0. 6gB. *y^>J >^JtLTKBM4 0 3© 1. 6g&££— Jg*g-&L. 

*fta5rfeJl-v'-;MWfflffl^* (E 1) te. X#=lr>'#If©^r*£LT2 0. 
7 % , zf A U ^-fltft^MI 10. 2 X . ftMtX&Kftfcftft 22. 7 % , 
25 Sffl^«Sl8. 7%, *7^iJ>y«$til. 6%.«ftSlMi2 4. 6%, 
«Mt4EitJSI£** 1 - 5 5g 
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»ft»i«:;PS/-JMHffliajfctt (El) lOOgglC, ±£ 5 um<Dfi77>mm 
2 075S2 2 itm*»6ft5 I TOS«S#fe. 9 0 "CSIMWaftST? 1 5 

*m&««. *nafc5^*sy© i Toas«fe«-e, fiai^t>-e«c. ^xeo. 

0 3MPa/cm 2 , 18 0t:/4»TIIH*^^^lnaiftfcJ:0««*bfc«. 

— ;i'TAttB'r^>^-^5< >osuxtt. i u-^ji^iK . mmnmih^mw 

HM^J2 
««(E2) 

JB»a83^;P5/-;WPlfflifiJ*« <E2) ttI^y»Mli:LT2 6. 
2%, =fA«#'jV-«fi^#Ji6. 5%, aKttRfttftttl&3rSl 6. 5%, 
it^W»19. 7X,iy^'J>^Sil. 2%, «ftffl^Tl2 8. 4%, 

SJiaiarfe^^-JI/afflftiaE* (E2) CHT*S'-;i*Jtttt*3E2K7SL&. 

*aassrfcjp->— (E2) loogetc, 5 tfm©#7;*.$i*i 
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>6*S"J — >WML. H-^O. 5mm, JWSlCDSMiJ**** 
&U2 0 7}M2 2 um#><=>fc-£> I T01fi^#fc. 8 OtUfMUgjftST? 3 

5 0 3MPa/cmM8 Ot:/4»TIW#tfiail/UX3Saftt J:0fiSS#*L*:«, 

1 5 0 , CICilP^L^:^--y>4 ] {C 9 O^fiAbl. 

io #v>t-, ft-t;w±ffl*t««)f«.-fejw©<s^§i#«3iituttilk. ->-;Hg&i£»A 



mmm 3 

15 MmmfiLM (E3) £»fc„ 

fes*^-fe;i-->-;i/aijfflffl^ (E3) tix^->mat©^*»ibT2 0. 

18%. =f A tt# U , V-»BH t £tf* 6 . 82%. fttBraaBM^** 22%, 

mm^mm 15%, # 7 u > yaj^w* 1 % . 33. 5 % , « ^ 

20 *»a5rfe;p2/— ;waffliHric« (e 3) ic»t?>y-;wj!feitt$a2 f-^Lfc. 

?SSS*-b:;Uv— J^JfflM^ <E3) 1 0 O^ZS umCDjjyXmmmn^ 

£/^->£X£ U — >WJU "JlfctjO. 5mm, ;i/#J©&*frJ?3«&t*?j2 0 
25 7bM2 2 umfrt>fc& I TOS«£t#£:o ^Ot, 9 5t:*«IH*STl 5#gft 
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5 MP a/cm 2 , 17 CC/ 5 »xm{m^ UXto^sCKJ; 9<g}g*L£:gt 
Mill 5 0tJBit-^>^-e8 0»*«{tr4»^i'— 0 0^ Oil 

(DSL tin 1 1* RfMw^S^ffl-t^a^-r^TOn -y hT?§!!jt 
Jl^flffltfLj&M (E4) 

«»S^-feJl'^-;WHfflaj5B» (E 4) ttX#+S/»|g©**r«t LT2 1. 3 36. 

JAt#ij7-{SSftfilO. 4%, ill*«^tl2 3. 3*.. SOU 

^tii7. 4%. %y7v>imisismi. 7%, i^ti2 4. 3%, 
«j»jjH*;vs/-;i^iiiari&» (E4) ('H-r^->-Ji^i^)i4s*2tc^L.fc. 

*ftSi35rfe;U^-;WBffliai«« (E4) lOOHSC^U iS5(im©^7Xl 

lSIS^fcO. ±Tfcfr£-ltf)£fh4-tr;i/ (-feJHM Xifil <i > 
20 5 1 ) frubft-SA*— >£X:? U — >EPJ8'JU "fS$J.O. 5mm, is— )VM(DmMM 
&m*l2 2 ft52 4 AtmfrSfc* I TOllfi^ffc. ^<D*£, 9 0 pUKAI&jHSg 
T15*Hag«. *fK:&5^#Sij£> I TOlfiStt, :/l/X 
ffiO. 0 3MPa/cra ! , 18 0t/4 #TPW#^?> 0 L 

25 — ;i/tt»* 1 0lHlli0igL*lSL/t.-tOiB*. y-^HSO^tlCiSy-^ 
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DCNj 2 0»£tT*7xy-;UASlX#*'>WJ& rx#5y*R3 6 7j 2gP 

* * *\>u* )i t* h 9 mzmm l fcx#* ->wjmj£4fe 3 1 ist^SMa* 

0. 0 5 iim<Dmmiim7i7 l J)VzfAtm^ <S1) K:$HRLfcXJK*-> 
ttlBSUfttt (a) 15. 5 SB. 8MfcHfcl/TXPaM& (7i;-f77WiW 
fl&) 2 5«e*^;k&JHfh-;H 0«5K*WK»jSLfc1Rft»l»iK3 ft 
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ftffiJtaHtLTffiJtfflUia, S^fyU* TMU-12 0J 2W. itl7^ 
S^-ruA-5 10 5j 14. 6gB. ->5>^-yyj>y^J<i:LTT5y->5> 

«o**at«-fc;p^-;wWfflfii«» (E5) £»fco 

(es) a. — #^«FK:i«¥i%T?3. saox 

'JV-«tt^«5. 8 7%, JlHMtftKSf^fi* 1 6 . 6%. 1 

9 % , ->7>*7yj>^tl0. 9 % . Bfltfdg-ttS 2 5%, ffifbflgjt?N 
£-#Sl %<h^e>&-5„ 

K*3E*-fe;i^>'-;i'3SlfflajSfiW (E 5) KHtoSv— ;WB*tttt*4»C^Lfc. 

jtt*«*-b;l/S/— ;WBfflariW» (E 5) 1 0 0«l;:*tU 5 #m<Z)#7X 

TiTOSfiC. i*«SfcO. ±Tfe&*i©-&W-4-fe;i/ (-fe;HM' XdU -r 
>?=■) >&X£ 'J — >TOJL, *@8j0. 5mm, v— ;^JCD^ 

JP***»2 075M2 2 tfrn^S^ci, I TOSK£#fc. SOtiSSJI 

7.JE0. o 3MPa/cm ! , i 8 ox:/ 4ft^wm®M-?v*mmz± Q&mm 

Lfctg, 3l«K£i 5 oriole- 9 0»lS;ALT*«lfl;fls«-r«flE^ 

ft-t)M4fl^k:«J»f«.-t;KO<S^5l#f|*«LSt|fc. 1 2 l-C/2 

^myuy^+-^5/*-i»a<o-tju©<*^§i*ii**Ltt«k. jet. »sn 
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mmw6 

Jl/JHffl&dctt (E6) £f#fc. 

*fi«5Hr*->-JPfflfflSWEtt (E6) fi, — fl^«t»fc**Wr 3<@©x# 
^ylStt^X^ytfA^fiO, *©*t!2 9. 2X£. zfA^UV 

^116%, ^J^Wft22%. y7>*yyU>^JMil. 5%, ft 

2 5"CI0JBttaJ4.6 5 P a • s T&ofc. 

«ftaE^-fc;u5"-jwafflaj*«i <E6> icM*>«»5'-;wB*tt*a4ic*Lfc. 
«»aarfe;w->-;WHfflajsK« (e 6) 1 o o»K*tu wmco^^T. 

fi«Bi©**v:*3>hn-;i^5«*E£U -Hftt&lsTWtmjSm** £ 
■J*lTO«gKi. lSKS&O. -kT&frfti©£fM-t;u (-fe;HMX>&«i.-r 
*^^§n^->SrX^U->91J8iJL, *@fcU0. 5mm, 5/— ;WW©Jfc# 
J**jW»2 0 75S2 2 iim^£&5 I TOfilg£r»£:. ^©&, 9 0T;giJS$S;*£ 

2§t i 5 4Maa»,- ttfcfcs^ssij© i tos«£SH±, ^B^fc-a-^c yi/ 

XJEEO. 03MPa/cm ! , 1 8 OX./ A^%m^M^^7.Ham\Z J: t)<E». 

&v>t\ #-fe;n4fi*fcnawa.-fe;i'©<*tfgi*ii*«bttifc, i2it/2 
^FP B iy^>y->-v-^^^-is^©-fe;i'©<$^i^siJ* t bi£^ sec. »sn 
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£*M6fc:JH>T, iMWfcjft7£y;p#UV-«K ; f- (PI) t#ATJSttjb 
£#'Jv-*tt^ (P2) SHStLmtt, HSS^j6i|H|^lcLT«3|Et£ 
©«ft*Srfe;U5/-;UJWfflla«K« (E7) 

«aa*-fe;i'5'— ;u«ifflafi!E#j (E7) h. -Mtcitwcsioi* 

-«tt^W«8. 5 5%. MWbjfrd^JvHRtt^**^ 7 5%, MflIK 

®ft^W»16%, «fl:ffiJtffl$** 2 X fc*, EStttgEtHcfc 

£ 2 5 t:SJJ(Btt&tt6 8 P a • s T&ofc. 

«jft«^feJW3/-;Wi(ffl»3S» (E7) {CH^5v-;i/?PJ!K>14€ra4{C^Lfc„ 
«ft«5cfeJW>'— ;WHIfflfiriE* (E7) 10 0g|5tC*fU KH'&S/imflMMfc 

>5=-) >£*£U — >H1fliJU tlfctJO. 5mm. Jl^JCD^fiT 

^****SJ2 071M2 2 Aima>£>&£ I TOIS^ffc. 8 0 t^JSfS*& 

»Ti5 5waaa, *t*:jfcs^*»j©iTox«**-ti\ {Mrab-sifcfc. -9 

£U JEJC 1 5 0 < CiJD#ft^—y>4 J T8 0 MlLT*gftgf 
$>-dTz<, 

Jfct^T?. 4-fe;i/ttfl*lC«)»fa.-fe;P©<S^5l*ai*»Ltt*. 12 1t/2 
P*M 7" 1/ y -> f - 9 v # - RMttO .-fc;KZ> < S § I € *J # L MMfc £ ft to . * 6 
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^mm 8 

)vmmm.fS.m (es) zmc 

m^^)v^-)vmmMm (es) ax#^yii§ttitbT3 5%. 
mmm3tm$mmm 1 6 . 6 %. it $j-^rs 1 9 %, y^u >tfm&m 

MO. 9%, ®<b?Rl^r*2 7. 5%, gffcMftJ^WSl %<tfr<=>&3. ft;}3, 
10 EMftSS^=tS2 5t:»ft!i««3 9Pa • sTSofc. 

j«s**-k;i->-;i/^Jfflffifie^ (es) (cHt)?>->-;u^tt^4(c^Lfe. 

^S*^-fe;U->-;^Jfflm^ (E8) 10 0gBK:*tU %L?m5 urnOU®. 

-fiTbmmz. immure®. .hTfe&&i<D-&fi-4-fc:;u (-fe;nM-xa*i< 

15 ^E>7i5/1^->S:X^U — >WJBiJL. "H*?J0. 5mm. ^-JUS!l<D^# 

m&m*>2 0 7}52 2 ym^f.&S I TOS1K£#£:. ^<D^ 9 5TCg&JS,3g*& 

gix-2 5»Ms^. wzts.z^mm i Tos«*st. 

XffiO. 0 3 MP a/cm 2 , 1 6 5"C/5»T'MiJ^^7 p ^7.inl^^«t Dig^* 

L£&. Mici 5 ot:3!]p|^^--^>+-e9 o^HLT*®{bS#-r§^->- 

20 oum^mhmm^rzo^m^^-^nmm^^z^^-^ 

*V»T, &-tJKSffl^fC-a)»f^.-fe:JK^<$tX?l#*J^LIS^, 12 lt/2 
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- «8^p£«3. 9%, lll^JttilO. 8%. BIML&tf'J-?- 
MS^f 3. 5 % . f>^>*>v^"U> ^»J£« 2 % . mm^WL 16. 

6%, ffifb<SjI^W»2. 2%, »ffll£-*rfi2 3X. 7 «;/ ^7.^3*1 Xt* 
5 SfcS. ft*. EittgfH:J;52 5tfflI8K(J64Pa • sT^fc. 

**«w-fe;us^— ;WMfflaj««j (E9) ioo«»c»l. w- 5 // m©3» 

$f ITOMl:, lSffi^fcD. ±T£5&#l©^W-4-fe;U OfeJHMX**! 
10 Of) >£;*£U — >S18UU 1g*?)0. 5mm. ;l^JOD^ 

#ff*36*#S2 0 7iS2 2/im^£>&5 I TOfflSSftft. ^CD^, 9 0*C^®^; 
*£§§T2 0*MG«U fcHc&S^Sgy© I TOilS^ft. ®m&t>M'&.\z. 
U-XEEO. 05MPa/cm ! , 1 5 OX:/ 6^mW^MzfU7,tsam^\Z^. 

d(es»l&«, 1 5 Ota***— :7><tn?8 o»3WK^tr*a^>'-;nt 
ft*;uri«*»c«wa.-fe;u©<*?X5i*fii*«LKik. 12012/3 

xiffiai 1 0 

;WBfflttJ«« (E 1 0) 
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9tsatm-t)^-)vmm&sMi (eio) «. -^^\zmmw-^2. zmo 

X#*vS£WT5X^*v®Itfr£&l3, ^©#W*4 5. 5 8%<h, zf&tf; 

•#V7-Wd6rMi*ims. 5 1%. ' ftmt%tt*!l£*ft8%. MWb£#'Jv- 

ttfi^P&^rai. 8 5%, y7>*7y'J>^Wil. 4 8%. WbJStetf 
13 5. 7 3%, WfcffiilJW*** 1 . 8 5%, ftttftlSfr 3ft*. ES 
ttflflfrKJ:* 2 5*CtDJ(BarflE3ft«l 0 2 P a • s T&^fc. 

«ft*^fe;i/:>-jwaffliaj«* (eio) cHto-ss^jwmwtsateKi^L, 

ttaatS-t^S/— JWHlfflfiriE* (EIO) 10 OffC&U 6fl5tfm©^ 
«-> U *©** y?U>h D-;WR| 3«*E£U +#g^LTf#fdflJ&i&£. 
*f ITOS«C, l»RM§fcD, ±Tfe&#l©-&if-4-trJU (■fe;HM , >C*»l 
-f>^) J^&fcS/t*— >S;*£U — >fflWU HiftO. 5mm, ;WM©!ft 
*frJ¥**^2 0 75S2 2 /tm*6fti I TOSfi^ffc. ^©Ife. 9 SIZlftAtt 
«ft»T?l 5iH»ffla«, m:&*^#»J©ITO*K**ii\ 4fc«£*>1i«fc, 
^UXBEO. 0 5MPa/cm ! , 1 7 0X3/ 5 »TfWflsBaiyi^XjP«t&SCK:«fc 

9{E&*Lfc4£, ®c i 5 otJnit-y>t78 o»*«fl:-r«SE^->-;i/K 

■k& 1 0 EMS Digb^lfi Life. ■€■©*&*. ->-;U»a?ScD^tcJ;^->-Jl/^tt 
^^T, #-fc^ttfl*lC«J»fSt-fc;i/©<*rX§l#«*«LKIfc, 12 0t/3 

» s n>t-fe;i/© ->-;i/wa^F^@m©*^^-^^ -r >©smm4 5fc*citi 

ttKK©iB*t>*6K:*Lfc. 
Mtil 1 1 
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a 5 tc^Lrd&^Kft^T, mmms tmmi,zLT*%w<Dm&m7ik-t)i'z/- 
mmm.^ (eid 
tta**-fe^>'— ;uafflaB»* (eid a. — a^ttaftsms-^. 8 a 

COX^+^S^-r^X^^fltA^^O, *ffl^Tl2 7. 8 4%t. zfA 

U T-aM&^Wl; 9 . 6 6%, litt Jt£4Xffil$«ft 16. 6 % , 
114%. ^7>*y^U>^3W**»l. 9%. fiMt»£*T*2 5X. SftdS 

*ft*jjrfeJl/>'-;WBfflaj*«» (El l) (rHfc^5>-;i/Sii#jft^a6{c^L 

kmkh:;!^— (eid i o ogBtcstu ±ts 5 nmox? 

— >8U&'JU "HI-JO. 5mm. v— ;i^8l<Z>&#JS*7&t«Sj 2 0 71JE2 2 fimji^ft 
5 I T0^7^f 7^M£!lfe. *©«8 5tT?2 0»Dn*Maa«. 

I TO^Xf^i'I^St, fifi'&to-&^(C. ^l^EEO. 0 2M 
Pa/cm 2 , 12012/12 0»T#l^^UXlIIJIt«raKJ:Da|cW<trsSf^ 

;u^F^«i-y->y;u s bto<.fi>fg<D^aa*ffl-fe;i'ais^-r^T(7)P>y hTiajg 
jKa*^t;i/->-;wwfflftj«« (eid 10 ogsi:*fi. tfss^ 

S. arriTOSSWc. lSJSSfcO, ±TfcfcS-i<o^H-4-fe;i, (-feJUt-fX 
3ft«l-f J&»&fc*/t*->«;*i"J->BJ«IU *S*tJ0: 5mm, y-M 
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0 5MPa/cm 2 , I 7 OX:/ 5ft-Z®mtfC.m7l'Xtium<tt 

HJS#I 1 2 

HJStfll 1 ICftttSSftSJFP 15 12 7 <PPF$Ig) 2 5gPt'S^.T, "7 
MU>S-1S1 OgPtv;i/*U >CBAS; 1 5&£Lfc£tf1-Wu SSSS^j 1 1 

t^<ra«K:uT«ta3s5rtJi'^--»WMffiai«» (ei 2) zmrnvfc. m&m 
ttfiaarfe;^— ;PMfflSu** (e 1 2) 10 oawc*tu 5 ^0^77 

Sll*f©*Yy:/:3>hn-;l^j5a$£IB^U +»fi^LT#fcfflJ«**, * 
-f I T OS«fC, 1 WSMIt 0 . ±T£*j# 1 4 -t^ (-wmm X** 1 -f 
^?>^-5/1^->?:7.i7 | J->HlJS l JL» *S*t) 0 . 5mm. ->— ;PtS9(D^* 
J**tf*»2 0 75M2 2 itm*»6^S I TOUSSflfc. 8 0tilttl| 

gsT2 0»W, #Cfc*^*9J© I TO»«£*1i\ -fV 
XJEO. 03MPa/cm ! , 1 8 Ot/ S^TfHM^SKS&^l'^^SCfcJ: Ofi 
1 5 Ot/8 O^Tffifttli^y-il'Siti^ 1 OHIiDSLi 
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l 3 

5 mm&l (11) ClH»TflMbSlF P I 5 1 2 7 (P P F»|&) 2 5 §BtC#*.T, 

OPWWStttaUy^XSPttt&l 5»il,fcJ2t*tt, *Jfi0iJ 1 ltt<H« 
CL/T«ft«S-t;P->-JWBfflfiriS» (El 3) ZmMlstz. 

m^m^M^-jummm^ (ei 3) »cwfe*->-;ww4Mt*a6K:5«L 
it. 

10 j**«*1rJPS/— ;Wfflffl«J5Jt* (E 1 3) 1 0 Og&tCttU ^5«m©^7 

sfiToisi:, i»gafcD. ±1^10^4^ (-fefHMxau 

-O^) J&>S&S/t* — >£.X£'J— >BJ*JU *I*<J0. 5mm, ->-;H$|cr)^ 
*»**»*52 0 7552 2 u nu&»&&* I TOM$#t. -€-«!>& 8 O'C&Att 
15 m&X*2 OftMWm, ttfc&«^&9JC!>ITO£4K&5|H£. ffiB^to*«lc, :/ 
UXffO. 0 3 MP a/cm 2 , 1 8 Ot/5«-TPW#«aia3»^^^SCCJ; 0 

&mmLrz&. nc 1 5 ot/s o»T*sftt5M->-M^^ 1 0 hso 

20 »^->- JH*«IS*R«->-;i'«tt»^ttttlfc©IS*«3S 6 fcSLfc. 
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S;1t£6O°c/80°c 
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vasm i 

B»X3j?^3'ttIfTaD. 3^0*01*©^ sJ->2MW*6. 2mS/m (6 2 m 
s/cm) T?*SGP CI:±4ftW»^lJWB8 9 0 ©*»«©:*;UySr 

7 # 7 y * Ii^ * ->WJB (3j 7 <f T- tf )V— hV # 5 y * •> <h ) 
3 o»ft^?;w*;i/hfh-;U2 o«T*»Ufc«lc. Ktc. SOTK^/Sttffi*©^ 
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mm 3 5 o p p momwrn t'X7x; -jpah^^ ->®m rx# 5 y 5 r 1 

4 0#*dfU-Kl (*7 ^Ttt^ti'Jl'- KR - 1 4 0 106gfl. ^ 

K^vyK («7«t>TfttADHtW»-r«) 18«, flMb<EJtatUTN->'7' 

/x^;i/-2-x3 i ;p-4~*^M'5 2V-;uo. 2 SB, ^b^^ > tcr- 

ELj 5g&, ««^U* TSO-E1-6J 3ff, PffW«I»ift*6JESi7;U5^- 
UA-5 10 5&14. 8g&. X#*->->7>2gB£j!JDx.. ^Ofi'&U i5c(r 3 
sfro-JUTHfWlWWS /imBTFCfcfcinriBKU S*&#l£Jl£II$i»iLT 

1 1. '9 96, ->7>*^^'J>^J1%> aWEttXJp^^HflSfflSX, ff^ffiit 
fflO. 1%, 8811 0%4>&ft2. ft*. E^fl9Hc«fc*2 5T:*DfflttflH42 
9Pa-s, 1EWE/1 0mEttaE©JtT?*a*lS^-^y»SW*l. 7-T»ofc. 

«*«*fe^i'-;MFlffl«U«* (F 1) fclto>S5'-;i/»J*ri*£a8K:$ftL;fc. 

«ft«^;U^-;WHfli*W&l(l (Fl) lOOWcfcfU *S5tfin©m 

■s*ito«ric. i»R3&o. ±Tte&#i©^th4-fe;w (-fe;nJ--fX*«i-f 

>?)-d>£fcS/t^— >£X£U — >BJ»JU itS^JO. 5mm, 1/—)\&\<D^M 
***«»2 0 7152 2 uim^SftS I TO*K*»&. -toft. 8 O'CiRAttfll 

•?-Cty hTl hSr^yu-T.CTyi'TJEO. 0 3 MP a/cm 2 TK:EE 

ffi&ftLrzvmr-c 1 5 o < c^--y>Jc9 o«*«u ^mitmm^ar^^ 
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jKfi«Srfe;i'>'-;UJWfflfidE« (F l) 1 0 OgBK^fL. ±2 5 wmCD 

ft. 3rriTO*«C iSfiS&o, ±T££& 1 O^iT 6 -teJU (-tuUM X 
5 . *U-f>5 L ) *£&5A°*->£;^'J->EWJU . 5mm. ->-;MR| 

O^^TjP^d i ^J2 0 75IS2 2 ym^^^S I TO^/77Sfi$#t. -?-<E>M. R 

4-tr;u*8 oximm&mgT- 2 oftmm&.ttiztez^wiv) i to«s*3*&, 

ttB^httftfc, -fU7,&0. 0 3MPa/cm 2 . 1 8 0t:PIM*ttSi»:7V*T? 
Sttefc-B^HI© I TOSfi^it. fig-^fc-tir^tc: 0 . 0 3MPa/cm J CT 

15 w=*Mi*iaLttt«iie*tt*8K:-t*i-€ t n*L&. 

tt«tf!2 

H»X#*5*IMBT»»J, *>r>&ai;fc©-f *>jR£tft6. 2mS/m (62/j 
s / c m) X'$> Z> G P C iZ «fc 5Sfl«9$«*Wfi 8 9 0 ©*«W©*;PV * p V 
20 — ;U/#7y^ax#+S/»IS(«7«tiT?»4^;U— Fy#7S/^XjR*5/i*f ) 
2 5«£xsp5y^R-3 6 7 £ 3 gB££*?Mk*7;U t* I — 1 5«-Ci$#U 
fcJKJr. Ell. »*iM!Pffi!tt*©*W«*« 5 0 0 p pmO««Sb;77xy-^ 
FMX#+->»ISX tf >? n > E P 8 3 0 © 1 7 ffifc, «ffilc Ht** >-Sf F 
(S+TflDDHiB&frr-S) 12tt. ^Mt. h 'J 7. (5>*^;P7 
25 5>/^W7xy-JW (STtTWlCDMP-S Oifttttt) 1 SB. T 

5/->7>lgB. *^S->U* TMU-12 0J 2gB, itaT^StilTC 
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R- 1 0*1 03tCR- 12 5*1 3®t£Mz., T«B£U *t3*D- 

m<nm&m™±.)\sis-)imm®.im (F2> 

w.^n^±)Viy--)vmmm.m.m (F2) «. x#*->«fjig4 5%, 
so 2 5 ^7 yfi v 7v 1 %. m&&*-$*->®utm 12%. ®{fc{gjt 

S»J 2 %, »SU 5XjG>5£*. EfflttflliH:j;3 2 5tffl««iflH43 5 P 

aaajsHsju^-^fflai** ( f 2 > icwtos ^-;wB*wt&* 8 csifc. 

^^•feJl'^-^Jfflffl^ (F 2) 10 OffifclttU ±2 5 //mCD^7X 

-f I T OS^tC, 1 £«i£ fc 0 . ±Tfcfr& 1 6 -fe;i/ <-fc JUM" X*« 1 -f 
>3=0 J&»&fc4/^— >**£U — >I?IIU 4@^0. 5mm, S^— ;WB©a* 
J*3uPtil2 07552 2 <im*6ft* I TO*57l«tftfc. ^©fg, g4t;i/ 
tt8 CCJIMMBBWT2 0^Ma3Sa. #fcfc*^*8U© I TO»«S*it. 

8 0^ h/t^?j;k 1 8 ox:m^mmzfu^ 1 0 
ioTcoataas**^^— jwsfflfij** <fd a, ^tsc^^uxjgtttc 

I TO»R£*-8\ ftt^btttO. 0 3 MP a/cm 2 

K:Tffi»Hffi«, aai*»6»»2'CT»a*-&i 5 otck:bi«». jetHiaflrF 
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i ^. 












yTt-KR— 140 


106 






yVU-KEP — 830 
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J±$$#]1 


\m.mz 
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o 
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BXt-viBjE 
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x(-) 




X 


X X 
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o 
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S?*Stt6O°C/80°C 


A/x 


X / X 




3.6 


3.6 




3.6 


3.6 




3.5 


3.5 


Tg 


115 
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55 
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Si 
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X 
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X 
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X 








250Hrs 


O 


X 


500Hrs 


A 




1000Hrs 
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nmm 1 4 

l#5y?VG3 1 0 1 L4 3. 1 gB£-7"D Kl^^U n-JHEy *^;Px— 
5^T-fe^- 5fflK»*LT»&ttI&*K6 8. lg&£. NAl!l (t7h 
-;P77;Wii) lll. 2gB<!:DCN (yy^D^>^-;i>Itt7i; 
—JlrS&^yirmM) ill- 2gBt$ffSfi^7 p nif U>^>J 

x-^;uT-feT— m 50 mz®BLT'&fzmmmm 372. 4 & -> u 3 > 

=f A*tf X#*->»lBiafiJB» (b) 2 5 0 g&. WftffiJtWT** 5 3 0 2 T 2 1 . 
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6 SB. mc a t Z- 1 5£4. 395, KBM40 35:8. 6g|5, MfeMzsVXt 
L,TMU- 1 2 0*1 2. 9SB. ->7>* y ^'J >^JW*<HWK:^77 hfflSL 
T£SJBM*7JU5^-SO-A8 0 5*2 6 2. lSSt*— iS^U h>5*U— 

fCttSflfefel 0 OgBfC6Mm(D^7 7.S^Sro4 : ^^^=i>hP-;W?[iJ2gP*iP 
xti^, JI^Kf^abT*9C«©iK»^Hr;P5'— JPJWfflaj** (E 1 4) 

^yzf^yhu-)vn\^<m&^n^)^-)vmmm.^m (eh) ra, 

•XjI?* 2 1. 8 1%, WtiiiSlS* 17. 5 % . rfAtfc* ij v-fifc 

s 7.5%, mmm^mm^mm 27. 5 % , mtm<a&m 22. 24%, 

®flS<£ii?riJ^rft2. 5 9%, isyyJJvZfVyyM^WLO. 8 6%i^e,& 

^a*^-tr;i/v—;uS"jfflffl^ (eh) <D^-)vnm^^.i oizmhtz. 
m.^m^)viy-)vnmMm (E14) 1 tra^t^->- 

1 5 

— JWWffllfiJ** <E 1 5) 
^-y7 p 3>hP-;i/^J*P*<M^^«*-b^v-^ifflffi^ (El 5) tt, 

2 1. 15%, 8*tl£WK 16%, =f Atttf: 'J 
^*T*9. 8 5%, £Mftfltftgafe#S2 3. 5%, «<fcffj^«*2 6. 5%, 
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«<b«Siiai£**i x, ^5>*y^u >?m$mm2 
mMkm^-tJiis-jimmMtf.® (eis) ©S'-jwiMMssasi ocsufc. 

000 u#P^i&mtf>«^;&t88tg{i&#T&o &. 

HJ£0tJ 1 6 

-;WWJHttJ«* (E 1 6) fcftfc. 

^y^3>hp-;i^*»<SBKJMtwi:;w^-;i/fflfflaj*«i (Ei6) a, 

->«fB&OD^« 3 5. 15%, =f U 7-afif*91 9 . 85%, 

15 2%. ->5>*y^U>ir«*#*l. 5Xt*6ftft. 

JK»3i3HrJI'>'— ;WWffl»JsR«f (E 1 6) 0y-jWJftft^l OtC^Lfco 

f&H&^rt;!^— (ei 6) S^jsti^cig^v'— 

1 0 0 0 ttMJ^&O&^Mgtt&Jr?* o feo 

1 7 

25 -;WMfflad8» (El 7) 

*y^3>hD-JI/Mft»<Kttfta^-fe;U'>-;Mf!lffliaj««l (E 1 7) f±. 
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I^^yIllfflMI3 5. 15%. ^A«5l^JV-ffltfSH^rS9. 8 5%, 

**wt«««s*r«2 1.3%. m^m^mm2 9%, mit{&mm^m&3. 2%. 

*ft«S'fe;u>'— ;WWfflaj®» (ei 7) ©5/— ;wpj*tt*3Ei otc^Lfc. 

ttft«jWP5'— ;WWJflifiJ«*» (El 7) HJ6^!l5«i:|WI«tC^->- 

;Mtt»*3«6u ^->-;n4^*^e>mc^-;n^i±iS^^^«i oiz 

1 0 0 onimto&<D&mt&i*$kStf-i!tor>it. 
mmm 1 8 

-JUS"Jffla^#) (E 1 8) ftfbfc. 

^y^3>hDWl^S»<^il^^5/-;WBlfflari8* (El 8) tt, 
I#^yili©ttt3 5. 15%. ^Atttf'J V-^&T-£**9. 8 5%. 
*«SKIS.*a*W2 1. 3%. Sft»JM12 5. 5%*m4MB3SMt&!ma. 

2 %. 5^5>*y >tmismm. 1.5%, awwtjauflu v-*«^&«3 . 

ttft***^^— ;WWfflaj*» (E 1 8) ©5*-— ;WW4Mt**l OtC^Lfc. 

«a*^fe;v->— ;msfflaj««» (eis) zm^mms tmmzm^^—)v 

ttlft&&iKU ^^-JPKIMS*Ja:6tfK:>'--^B^ttttl»«l«sai OJC^ 

*D. »*«WttK:«nTV»SJ:4:*cpJrtbfc. *fc. ^-;i/«MB»^ttKR 1 
0 0 0«HW«ia«©**«ll6ttA»T?*ofc. 

ftffitt 1 9 
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-jwaffltt«« (e 1 9) 

*v7zi>Yu-)\'n\*m<mm&^±.)Vi/-)mmm.i8.®) (E19) a. 
x#*j/»Bfflm3 4. 57%, i§$j^r*i9. 2%, ^ttssyv-ft 
7 . 13%, mmKimmsmm 17%. 19%, mt 

?S^a^-fe;l/->->il/?riJfflfflfig#l (E 1 9) ©S'-JWRMMifeaEi OJC^Lfc. 

«ft3s*-fe;i'j'— ;wsffliajsat» (ei?) mffim5tmmz&&~>— 
^ufco nznrcizMt. ■t)i<oi'^-\im^umz^xmmm<D^mMm 
1 0 0 onmmm&<Dm.mwm\-s.&9tT'&-Dtc. 
^mm 2 0 

-jvmmmam (E20) ?h#£„ 

^>>^3>hD-jusijSr^<MfS^*-fe;i->-;^jfflffi^ (E20) «, 

X#+->»If©^Wa2 8. 5 4%, i^WI13. 2X, ^«#'j7-« 

t^wi 8 . 26%. mmniemm-smm n. 3%. matusum 28%, 

SES^-feJl'i/— Jl/SIJBffljSti (E2 0) O->-^i«tt$gl0ICiLfc o 
^S^-b;i/v-;i/S>Jfflfflfi£^l (E2 0) Sffllri, 51*095 

^l^o mznrz-tMz, tj^D^-^am^umiza^xmrnnKD^mm^m 
x$>9> mmmmmz&tix^z>z.ttmwi<tz, >>-)vmmwu\&i&m 
1 0 0 oi«MiEffl«®^ttfiettfur?&?&. 
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